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CALIFORNIA RAISIN CULTURE. 

The city of Fresno, California, with a normal popu- 
lation of 20,000, contains in the season 45,000, all work- 
ing from daylight to dark, engaged in cutting, drying, 
packing and shipping the crop of raisins. The soil 
comtined with certain essential climatic peculiarities 
makes the region particularly adapted to the growth 
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of the native grape. For eight months of the vear rain 
never falls. he warmth of the soil absorbed in this long 
period of sunshine imparts to the fruit that excess of 
saccharine quality which it requires, while the curing 
and drying of the grapes in the fields is permitted by 
the prolonged heat. Added to these advantages is an 
inexhaustible supply of water for irrigating, drawn 


from the high Sierras, under the perfect control of the 
vineyardist and rendering him independent of drought 
or abbreviated rainfall at all times. 

The raisin industry, up to within twenty-five years, 
was a monopoly of Southern Europe and the chief de- 
pendence of a great population. That in so brief a 
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RETROSPECT OF ‘THE YEAR 1900. 

If it be tried by the test of the number and intrinsic 
value of the scientific discoveries and mechanical 
achievements that have been recorded during the past 
twelve months, the year which has just drawn to a 
close must be written down as one of the least con- 
spicuous in the last and most brilliant decade of a not- 
able century. Not since we commenced to give our 
annual review has there occurred a year so barren of 
sensational developments eitherin ‘art, science, me- 
chanies, chemistry or manufactures;” for even in re- 
gard to the last named, it must be admitted that our 
phenomenal prosperity is merely the steady setting of 
a flood tide, which was running in full volume when 
last we heard the bells ring out the old, ring in the 
new. 


THE TWELFTH CENSUS. 


Among the many evidences of our growth and pros- 
perity furnished by the record of the year, none is 
more significant than the figures of the twelfth census, 
which show that the population has grown from 
63,069,756 souls in 1890 to 76,295.220 in 1900, a gain of 
13,225,465 or 21 per cent in a single decade. 


OUR EXPORTS, 


The invasion of foreign markets by American ex- 
ports, which was such a marked feature in the com- 
mercjal record of the year 1899, has been carried on 
with increasing vigor during the past twelve months, 
Gratifying as was the total volume of our export trade 
for that vear, it has increased no less than 28 per cent 
during the past twelve months, the value of the total ex- 
ports of nanufactured articles for1900 being $433, 851,756. 
A comparison of the beginning with the end of the cen- 
tury shows that whereas imports for home consump- 
tion into the United States for the year 1800 were 
$52,131,891, at the close of the century they have grown 
to $685,441,892, an increase of 1.215 per cent, while the 
total exports have risen from $31,840 903 to $1,293,931,- 
222, an increase of 3,681 per cent. An examination of 
the details of our exports of manufactures shows that it 
isin manufacturing and exporting metals that we are 
chiefly distinguished. The history of nations proves 
that groups of people frequently excel greatly in certain 
specified industries, and the growth of our exportation, 
as well as of our domestic production of manufactures, 
seems to point to the fabrication of metals as being 
our most successful line of work, especially at the pre- 
sent time. In 1889, manufactures of metals formed 
less than 20 per cent of our total exports of manufac- 
tures, whereas in 1900 it is nearly 50 per cent. A most 
interesting fact developed by an examination of our 
export figures is that the European countries in which 
manufactures have long been established, furnish as 
satisfactory a market for our manufactured goods as do 
the countries where manufacture has not yet been 
largely developed. 

EXPOSITIONS. 

France has left its mark on the closing year of the 
eentury by an Exposition which was conceived on the 
broadest lines and carried out with characteristic 
splendor. The official statistics show that the Exposi- 
tion was a success, fifty million persons having passed 
through its gates as against a total of slightly over 
twenty-five million in the Exposition of 1889. The largest 
attendance on any one day was 600.000, and the total 
cost is estimated to have been somewhere between 
$40,000.000 and $60,000,000. Out of atotal of 75,531 ex- 
hibitors, 42,790 received awards. The United States 
obtained 1,981 awards, of which 220 were grand prizes, 
486 gold medals and 583 silver medals. Of the foreign 
exhibitors from the leading nations, the United States 
were by far the most numerous, the total number being 
6.674 as against 3,188 for Italy, 3,113 for Russia, 2,686 
for Germany, and 1,688 exhibitors representing Great 
Britain. 

In this country work has been prosecuted with com- 
mendable dispateh upon the Pan-American Exposi- 
tion at Buffalo, the advanced state of the construction 
at the opening of the new year giving substantial 
promise that this original and highly artistic coneep- 
tion of the architect and landscape gardener will be 
fully completed by the time set for the formal opening. 
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CIVIL ENGINEERING. 


Undoubtedly the most important work in contempla- 
tion under the head of civil engineering is the proposed 
isthmian canal to connect the Atlantic and Pacific 
Oceans. During the year what is kuown as the Presi- 
dent’s Commission has completed its labors and _ pre- 
sented a report in which it is unanimously recom- 
mended that the Nicaragua route be adopted, the 
scope of the whole scheme being enlarged to include 
a depth of 35 feet throughout, with duplicate locks, 740 
feet, by 84 feet, by 35 feet in depth. ‘lhe total cost has 
been raised from the original estimate by Menocal of 
somewhat over $60.00'),000 to a total of $200,540,000. 

The year Fas seen the opening of the Chicago Drain- 
age Canal, 34 miles in length, by which the drainage 
of the city has been diverted from Lake Michigan to the 
Mississippi River, and the Chicago River has been trans- 
formed from a great open sewer to a stream of fresh run- 
ning water. Another problem of far-reaching import- 
ance is the question of deepening and enlarging the Erie 
Canal. Early inthe year Gov. Roosevelt strongly in- 
dorsed the recommendation of a special committee on 
canals of this State, that the system be enlarged to ac- 
commodate boats of 1,000 tens burden, andthat the im- 
provements be pushed to completion at a cost of $62,000, - 
000. Special interest attaches just now to this subject, 
because of the recent completion of the Soulanges Canal, 
which has been under construction for seven years and 
has cost. $5.2°0 000,an event which marks the completion 
of the last link in the chain of improvements by locks 
and canals of the St. Lawrence River on the Canadian 
side, the immediate result of which is that vessels 255 
feet in length and of 12 to 14 feet draught and 2,200 tons 
capacity can now pass from the Lakes to Montreal. 

Work upon the Croton dam has been prosecuted 
steadily aud the structure is now well above the original 
bed of the river. The prospects are that by the close 
of next year this, the greatest dam of its kind under 
construction, will be completed, Another important 
scheme of the kind is the Wachusett dam for the sup- 
ply of the city of Boston, which, while not so lofty or 
massive a structure as the Croton dam, will serve to 
impound a larger volumeof water. The work of strip- 
ping the surface soil and digging the drainage for the 
dam foundation is now well under way. Work has 
been actively prosecuted during the year upon the 
great Nile dam and barrage, on which some 25,000 nen 
areemployed. The foundations are now laid, and the su- 
perstructure is growing rapidly to its designed level. 
These magnificent works will render possible the irri- 
gation of a vast area of the fertile Egyptian valley 
which hitherto has of necessity lain idle. The great 
Simplon tunnel through the Alps is progressing as fast 
as wen and plant can be crowded upon the work. 
The total penetration at the present time is about 
20,000 feet, and about 12,000 feet of the tunnel has been 
fully completed. 

The construction of the East River Suspension 
Bridge has made fair progress during the year. The 
anchorages have been completed,the two main towers 
have been carried to their full height, andthe saddles 
placed in position ready for the eables, the preparatory 
work for the stringing of which is now under way. The 
construction of a third suspension bridge over the East 
River has been authorized and the plans drawn up. 
It will be of 1,500 feet span and will be erected near, and 
approximately parallel, to the Brooklyn Bridge. 

The most notable bridge to be opened was the hand- 
some Alexander Bridge at Paris, while in this country 
another magnificent bridge has been added to the many 
that span the Mississippi River. This isa steel railroad 
bridge of thetypical American pin-connected type which 
forms the crossing of the Davenport, Rock Island, and 
Northwest Railroad. With its approaches it has a 
total length of 3.157 feet. Anotherimportant piece of 
bridge work was the reconstruction of the famous 
Kinzua Viaduct, one of the most lofty structures of its 
kind in the world. The new viaduct replaces an iron 
bridge erected in 1882. It has a length of 2.100 feer, 
and the base of the rail is 301 feet 6 inehes above the 
normal level of the Kinzua Creek. Mention should also 
be made of the strengthening of the historical canti- 


lever railroad bridge across the Niagara Gorge, which . 


in the lapse of time had become inadequate to carry the 
increased loads of modern railroad traffic. During the 
summer the Secretary of War accepted the final plans 
for the proposed memorial bridge to be built across 
the Potomae at Washington. This truly magnificent 
structure, should it ever be built, will take rank as 
one of the finest efforts of the engineer-architect on 
record, and as a ‘‘tribute to patriotism ” will worthily 
commemorate the men who have heen distinguished 
in the foundation and development of the republic. 


MECHANICAL ENGINEERING. 


In the field of mechanical engineering, the subject 
which gives promise of attracting most attention in 
the immediate future, at least in the field of stearn en- 
gineering, is the development of the steam turbine. 
Opinions may vary as to the value of its performance 
when installed in such boats as the ‘**Turbinia” and 
the “ Viper,” with which trial speeds of 324 and 37 
knots an hour were accomplished ; but when it comes 
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to be shown that there are turbines which under test 
have shown as low a consumption of steam as the best 
forms of multiple-cylinder reciprocating engines, it 
must be admitted that our present standard type of 
steam engine has a most formidable rival in the field. 
In recent trials, the 500 horse power Parsons turbine, 
constructed by the Westinghouse Machine Com- 
pany, developed at full load a steain economy of 16°4 
pounds per electrical horse power per hour, and of 
22 pounds per electrical horse power per hour at 
oue-quarter load. The turbine has proved its special 
fitness as a direct-connected drive in electrical power 
and light stations, and it is possible that the present 
year will see it applied to passenger ships of 1,000 to 
2,000 tons displacement. 

A modification of the steam engine which excited 
considerable interest was that described in a paper by 
Prof. E. Josse at the Centennial Anniversary of the 
Royal Technical High School at Charlottenburg, 
This consisted in a process for increasing the efficiency 
of steam engines by utilizing the heat of the exhaust 
steam for evaporating aliquid having a lower boiling 
point than water. In the case of the engine described 
sulphurous acid was used; and the professor stated 
that a typicalcompound engine of modern construe- 
tion which developed 34 indicated horse power under 
a steady load, showed with the sulphurous acid attach- 
ment an increase of 56 per cent in horse power for the 
same steam consumption, the steam consumption being 
reduced by the auxiliary attachment from 18°96 pounds 
to 12°18 ponnds per indicated horse power. During 
the year the work of installing the 6,000 horse power 
engines and dvnamos of the great power house of the 
Metropolitan Street. Railway Company has been satis- 
factorily carried forward, while the Broadway cable 
line has been relaid entirely with 107: pound steel, and 
the necessary changes in the superstructure of. both 
this and the Lexington Avenue line for the change of 
power from cable to underground trolley have been 
completed. Another mammoth power house, with an 
estimated capacity of 100,000 horse power, is being 
erected at Seventy-sixth Street and East River, for 
supplying current to the Manhattan elevated railways 
of this city. A trial train has been tested with good 
results, and it is expected by the close of the present 
year the whole of this system will be electrically 
equipped. The development of the gas engine, es- 
pecially in the direction of larger sizes, and the prac- 
ticability of utilizing furnace gases, is concentrating at- 
tention upon the possibilities of the gas engine as a 
direct rival of the steain engine and water power. A 
recent review of tlie comparative cost of the three sys- 
tems has shown that the best results actually recorded 
for water, steam and gas power give for the first a cost 
of $6.25 per hour per annum ; for the second, $20 per 
hour per annum ; while in Germany, with gas engines 
using furnace gas, the lowest estimated cost is $20, 
and in England, with the use of the producer gas, the 
lowest estimated cost ix $25 per hour per annum. The 
water turbine is today the cheapest of our prime 
movers, except when the first cost of the hydraulic 
plant is heavy or the transmission line exceeds a cer- 
tain length, when the difference in the relative cost 
of the three powers gradually disappears. 

The water tube boiler in a variety of forms continues 
to demonstrate its superiority for certain classes of 
work, and although it may seem to have been some- 
thing of a failure in the British navy, the result of the 
present searching inquiry which is being made by a 
special board wili doubtless develop the fact that the 
failure has been more one of handling than of design 
or. construction. The Seortch boiler still maintains its 
ascendancy inthe merchant marine, and, where it is 
associated with heat at forced draught, it shows an 
economy of fuel which cannot be approached by the 
water tube type, as witnessed in the daily record of 
the Hamburg-American liner ‘** Deutschland,” where 
the consumption of fuel per indicated horse power per 
hour for the main engines has fallen to 1°33 pounds. 

ELECTRICITY. 

In the electrical world progress has been made chiefly 
along familiar and well established lines. Considerable 
advance has been made in telephony and telegraphy, 
and more particularly that branch of the latter which 
is associated with the name of Marconi and his fellow 
workers. Marconi’s efforts have been directed more to 
synchronizing his messages and constructing a trans- 
mitter, the messages from which ean be recorded only 
by the apparatus which has been tuned to receive 
them, and he appears to have sneeessfully solved the 
problem. The Pollak-Virag rani electric and photo- 
graphic telephonic system is reported to have given 
phenomenal results, notably ina test between Berlin 
and Ofen-Pest, when a message of 22!) words was tranise 
mitted in nineseconds, the development of the sensie 
tive paper requiring between 4 and 5 minutes. An- 
other most important development is to be reeorded in 
Dr. Pupin’s system of long distance telephony, in 
which, by the introduction of inductance coils, it is 
possible to make an extraordinary increase in the dis- 
tance over which telephonic messages inay be sent. 
Dr. Pupin established the correctness of his theories 
bv means of 230 miles of artificial lines arranged with 
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inductance coils. Another notable contribution to 
telegraphy is that of Donald Murray, an Australian 
inventor, whose high-speed page-printing telegraph 
has shown a capacity, with the Morse telegraphic 
key, of 50 words, and using the Phillips code, of 65 to 
70 words perminute. The Paris Exposition served to 
introduce to thepublicthe Poulsen telephone, in which 
magnetic pulsations are caused to act upon a steel wire, 
and the magnetization as thus effected is conversely 
caused to act upon the telephone receiver and to re- 
produce the original sounds. 

During the year the work of utilizing the water power 
of the world has been proceeding apace. The 50,000 
horse power plant at Niagara is being exactly dupli- 
cated by the construction of a second 50,009 horse 
power wheel-pit on the opposite side of the canal. 
There is nearing completion at Massena, N. Y., an- 
other of these vast hydraulic electrical enterprises. As 
much of this plant as will be completed next year will 
have a capacity of 37,500 horse power, and the exten- 
sion which is immediately to be made will bring up 
the equipment to 75,000 horse power. Another great 
plant of the kind is that which is known as the Sault 
Power Canal, where a vast power house 1,400 feet 
long is being constructed, in which 60,000 horse power 
will be developed on 320 turbine wheels. In this con- 
nection wention should be made of the hydraulic 
system of air compression, which is nothing more or 
less than a modern development of the ancient Catalan 
furnace water blast. Several plants of the hydraulic- 
pneumatic type are in course of erection, in which air 
pressures will be developed of from 25 to 85 pounds 
per square inch, the depth of the shaft in one case 
being 203 feet and the diameter of the compression 
pipe 13 feet. 

During the year some most important electrical trac- 
tion schemes have been either commenced or com- 
pleted. The most notable of these is a $35,000.000 con- 
tract which was let early this year for the construction 
of 20 tuiles of subway and tunnel in this city. This 
is by far the largest contract of the kind ever under- 
taken, and when the work is completed, which will be 
in about four years’ time, New York will possess ‘the 
wost perfect rapid-transit svstem in the world. The 
year has seen the opening of electrically-operated un- 
derground railwaysin London and Paris, both of which 
have thus far proved to be an unqualified success, 
while at the close of the year comes the announcement 
that the celebrated Metropolitan Underground Rail- 
way, of London, is at last abolishing its steam locomo- 
tives and substituting electric traction. 


TRANSPORTATION. 


So great has been the increase in the application of 
electricity that much that might have been said under 
the head of transportation has been anticipated under 
electrical traction. The steam railroad, of course, easily 
maintains, as it will long maintain, its position as the 
chief method of long distance transportation. The 
total length of our railroads is now 190.833 miles, an 
increase for the year of 3,981 miles. Great as were the 
locomotives and cars in 1899, they have increased in 
1900, until the heaviest locomotive now weighs 125 tons 
and has anet hauling capacity on the level of 10 miles 
an hour of 7847 tons. The Paris Exposition brought be- 
forethe publica certain number of ‘* freak ” locomo- 
tives, but on the whole the designs were of great merit 
and showed that the national types of locomotives are 
gradually approaching a common standard. Thanks 
to the Camden and Atlantic City trains, the credit of 
running the fastest trains in the world is still due to 
this couutry, although the French railroads have the 
greatest total nuiuber of long-distance fast expresses. 
The Camden-Atlantic City trains are run at a speed of 
64°3 milesan hour. The fastest long distance train in 
the world is the Orleans and Midi train from Paris to 
Bordeaux, which covers a distance of 486144 miles at a 
speed including six stops of 54:13 miles an hour. But 
iittle has been heard of the steain electric locomotives 
of French design, and it is likely that even less will be 
heard in the future. Experience during the vear with 
the compressed-air cars which are being run on cross- 
town lines in this city has not been such as to give any 
emphatic promise of the extension of this system in the 
future, although we believe that the Hardie cars which 
are at present employed are giving fair satisfaction. 
Experiments are now being carried on with a super- 
heated water motor of improved design, in which, in- 
stead of taking steam fromthe top of the hot water 
storage tank, hot water is taken from the bottom of 
the tank and expanded into steam in the cylinders. 
No records of the tests of this motor, which are be- 
ing made on a New York suburban line, are yet avail- 
able. A somewhat ambitious attempt to produce a 
satisfactory single-rail suspension railroad is the struc- 
ture which has been built through the Wupper Valley 
between Barmen and Elberfeld, Germany. This is a 
double track elevated road, with cars suspended from 
electric trucks. The motors are of 36 horse power, 


and the tuaximum speed between stations is to be 25 


Failes an hour. 
BICY’:& AND AUTOMOBILE, 


There is ev:.:.::. hat the so-called bicycle craze is 
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over and that this most useful device has now taken 
its place as one of the regular means of transportation 
and as a source of healthful recreation when used with 
proper discretion. It has evidently reached its stand- 
ard form as to general proportions and details, and 
we must look for novelties henceforth in the direction 
of the motor bicycle, which is ~robably destined to 
enjoy a fair measure of popular favor. ‘The develop- 
ment of the automobile proceeds apace, the improve- 
ments being in the direction of reducing weight and 
giving increased rigidity where experience has. shown 
it to be needed. Just now in this country the different 
varietiesof steam-driven automobilesseem to beexciting 
more interest than any other type, although it is likely 
that the different forms of motors (electric, gas and 
steain) will each have their own particular sphere of 
work, the electrically-driven automobiles being popu- 
lar for city and suburban use, and the gas and steam- 
driven machines for country use aud extended tour- 
ing. The efforts of the builders of electric automo- 
biles are directed to the improvement of storage bat- 
teries in the way of reducing the weight and increas- 
ing the capacity ; and the indications are that in the 
near future electric automobiles will be on the mar- 
ket which will have a capacity of from fifty to seventy- 
five miles at a single charge. The gas-driven machines 
have the advantage in radius of action over any others, 
while the makers of steam carriages are looking fora 
suitable condenser, which shall enable them to use the 
same charge for water continuously. 


NAVAL. 

The close of the year finds the United States navy 
occupying the same relative position among the navies 
of the world that it did twelve months before, and in- 
deed, if anything, our standing as the fourth in rank 
is somewhat strengthened. The settlement of the un- 
fortunate armor-plate controversy has enabled the gov- 
ernment to make contracts for the construction of no 
less than fourteen warships of the largest size in their 
respective classes, all of which have been illustrated in 
recent issues of this journal. Among these vessels are 
included the five battleships of the ‘‘Georgia” and 
‘*Rhode Island” classes, of 19 kuots speed and 15,000 
tons displacement. The six arwored cruisers of the 
“California” and ‘‘Maryland” types are of about 
14,000 tons displacement and 22 Knots speed, and three 
protected cruisers of the ‘‘St. Louis” type are 9, 700 tons 
displacement and 22 knotsspeed. All of these ships are 
to be armored with Kruppsteel, and they willcarry guns 
of the 45 and 50 caliber type which have recently been 
tested at Indian Head with such splendid results. Dur- 
ing the year the *‘Albany,” which was purchased during 
the war with Spain, has been completed and is now in 
commission, and the battleship ‘‘ Kentucky ” has also 
been commissioned, while several of the new torpedo 
boat destroyers have either Leen completed or are get- 
ting ready for their trials. The four new monitors 
and the six semi-protected 164g-knot cruisers are still 
under construction, and there is the same satisfaction 
in knowing the objectionable features inherent in ves- 
sels of botn classes, in the way chiefly of their slow 
speed, are somewhat offset by the excellent quality of 
the armament which they will carry, the four moni- 
tors each mounting a pair of new 12 inch guns, which 
lately showed at the proving ground a muzzle capacity 
of about 48,000 foot-tans. In a general survey of. the 
navies of the world perhaps the most striking fact is the 
great increase which is taking place in the speed of all 
classes of warships. Among the smaller vessels the 
‘* Viper” and the ‘‘Cobra,”-each propelled by Parsons 
turbines, stand first with an official record of 3614 knots 
per hour, the ‘* Viper” having covered a wile at 37-1 
knots per hour. Eighteen and 19 knots have come to 
be the accepted speeds for battleships, while 23 knots 
is the speed required in the modern armored cruisers, 
The protected cruiser seems to have fallen quite into dis- 
favor, and all vessels of the cruiser class are now pro- 
tected with a belt of armor at the waterline. In spite 
of the comparative failure of the ‘‘ Belleville” boilerin 
the British navy, it is likely that the water tube boiler 
as such will be used exclusively on all future war- 
ships. 

MERCHANT MARINE. 

In the annals of the merchant marine the closiag 
vear of the century will be memorable for the truly 
spiendid performance.of the great liners which ply be- 
tween the old and the new worlds. Whatever may be 
said of the folly. the cost and the risk of running at 
speeds of 22 to 24 Knots per hour across the Atlantic, 
there is no question that the general public is deeply 
interested in such performances, and that the traveling 
public patronizes these fast vessels. The notable ship 
of the vear has been the Hamburg-American liner 
** Deutschland,” which commenced to make new 
records on her maiden trip and was the first to main- 
tain a speed of 23 knots an hour from port to port. 
The fastest passage made by this vessel was an east- 
ward trip from New York to Plymouth, the voy- 


age being made at the rate of 5 days, 7 
hours and 38 minutes, at an average speed 
of 23°36 knots an hour. The average indicated 


horse power of the whole trip was 36.918, and the 
consumption of coal including the auxiliaries of 1°45 
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per horse power per hour. Two fast steamships are 
building for the North German Lloyd Company, one 
slightly smaller than the *‘ Deutschland,” but designed 
to be about the saine speed, and the other to be about 
706 feet long and to have 38,000 horse power anda 
sustained sea speed of 23'5 knots. There is also good 
reason to believe that one of the English companies 
has also under consideration a pair of fast ships with 
which an attempt will be made to win back from the 
Gerinan companies the distinction of owning the 
fastest ships on the Atlantic. As distinct from these 
fast vessels there are being placed upon ‘the Atlantic 
in increasing numbers ships of the ‘* Pennsylvania,” 
*Cymric,” and ‘‘Ivernia” type, vessels of over 20.000 
tons displacement, moderate speed, and large cargo and 
passenger capacity. There is no doubt that each type 
has its sphere of work and that neither type will be- 
come predominant to the exclusion of the other. 
Although the coastwise and lake shipping of the 
United States is enormously prosperous, there is no 
evidence as yet of any great revival in our deep-sea 
shipping, the cheaper cost of construction and opera- 
tion of the foreign ships making it impossible for the 
United States to compete successfully in the deep-sea 
earrying trade. The Subsidy Bill now before Congress 
would seem to be an absolute necessity to assist our 
shipping interests (at least in the early years of its 
struggle) in regaining its former proud position. 


AERONAUTICS. 

The past year has been a notable one in many re- 
spects in the field of aeronautics, where interest has 
been greatly stimulated by the competition for the 
Henri Deutsch prize of $20,000 which has been offered 
for the best dirigible balloon. At the present time 
three balloons of this type are receiving their finishing 
touches at Paris preparatory to entering the contest, 
one for M. De Santos-Dumont, another for M. Aime, 
and a third for M. Roze. The Santos-Dumont balloon 
consists of a cylinder below which is suspended a 
trussed frame which carries the motor, the propeller 
and the operator. That of Roze consists of two cyl- 
inders placed side by side in the same horizontal plane, 
with the operator’s car suspended between them, the 
ascent and descent being controlled by vertical pro- 
pellers operated from the motor that drives the hori- 
zontal propellers. Much has been heard during the 
year of the Danilewsky machine, which has been built 
under the auspices of the Russian government. It 
consists of a vertical cylindrical balloon below which 
is suspended a series of controlling planes and the 
steering and propelling mechanism. The inventor 
claims particular advantage in this type in re- 
spect of controlling the ascent and descent, particu- 
larly the latter. The greatest interest of the year 
attached naturally to the Brobdignagian balloon of 
Count Zeppelin, which is 388 feet in diameter and has 
the enormous length of 416 feet. In the latest trials it 
was shown that ina breeze of moderate strength, the 
inventor is able to control the vast structure, rising, 
descending, and performing various aerial evolutions 
with apparent ease ; but nothing was done, or has yet 
been done by any balloon, to show that it is possible to 
control an airship, whether of the balloon or aeroplane 
type, in every kind of weather, and propel it against the 
strongest winds. Progress in the field of aeronautics 
isslow; but when we keep in view the enormous difficul- 
ties of the problem, it is perhaps as fast as can reason- 
ably be expected. 


MISCELLANEOUS. 


Limitations of space prevent any extended reference 
to many events of the year which are of distinct im- 
portance. Exploration, both Arctic and Autaretig, is 
being carried on or projecied with a zeal and liberality 
which has never before been witnessed. Peary is still 
in the far North engaged in establishing his line of 
communieations, from the extreme outposts of which, 
with a few chosen companions, he will make his final 
dash for the pole. The intrepid explorer had met 
Sverdrop, who has taken Nausen’s ship, the ‘* Fram,” 
into the Arctic seas. The latter is supposed to be 
now wintering in Jones Sound, and it is supposed 
that Peary is wintering at Fort Conger. Let- 
ters have been received from Peary dated. March 
81. 1900. in which he stated that he was in good con- 
dition and that he would push on from Conger in the 
hope of accomplishing his task by last spring, and 
making his return during the past summer; these let- 
ters were written to Mrs, Peary, who has started to 
join her husband. Of the fate of Andreé nothing is 
known; the possibility of his return is now considered 
to be very slight. What is known as the Jesup North 
Pacific Expedition has started for the northeastern 
part of Asia for the exploration of the country north- 
east of Amoor River. An expedition has been planned 
which, under the direction of Herr Von Drygalski, will 
start at the end of August, 1901, for the magnetic and 
meteorological exploration of the Antaretic regions; 
and the steamer “Southern Cross.” with Borchgrevink 
and the survivors of the southern polar expedition, re- 
turned during the vear to New Zealand, with the im- 
portant announcement that the magnetic pole had 
been located. 
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A PYROTECHNIC FIRE-ALARM. 

A pyrotechnic fire-alarm torch which is electrically 
ignited, is an invention which we have selected this 
week for illustration. The inventor of the alarm is 
James C. Moore, of Philadelphia, Pa. 

In a non-combustible shell a slow-burning mate- 
rial is placed. On this shell a combustible cap is sup- 
ported ; and in the cap pyrotechnic material is packed, 
which rests upon the slow-burning material of the 
shell. Within the torch thus constituted a fuse is ar- 
ranged. The fuse consists of two metallic strips form- 
ing the terminals of an electric circuit. A fuse ein- 
bedded in the pyrotechnic material joins these strips, 
which fuse becomes highly heated by the current. 

The torch is secured to the roof of a building or in 
any place where it may beseen. The metallic strips 
are connected with push-buttons and thermostats dis- 
tributed throughout the building. The circuit is com- 
pleted either manually by means of the push-buttons, 
or automatically by means of the thermostats when 
the temperature becomes excessive. 

When the circuit is thus completed, the fuse is heated 
to redness, the pyrotechnic material is exploded, there- 
by forcing the cap off the shell and igniting the slow- 
burning material. 

SOOO 
METHOD OF CONSTRUCTING WOODEN WATER-PIPE. 

'The accompanying two photographs illustrate an in- 
stallation of wooden piping for carrying water to a farm 
for driving a will, and for pumping, by hydraulic 
means, a supply for nine different farms, the most 
distant farm being 3,000 yards away, while the height 
above the pumping engines is 200 feet. The piping 
was erected upon the estate of Mr. Harry Buddicom, 
an engineer in Wales. It was constructed by three 
men at the rate of 15 yards per day. All the tools 
for building it were made by the carpenter and 
blacksmith employed upon the estate and cost only 
$10. The pipe is in two lengths. 
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then taken to the point where the pipe finished, since 
they were required to complete the pipe. The remain- 
ing 16 pieces of segments were all rabbeted at one end, 
so that when fitted together they were readily driven 
tightly into an iron ring or the end of the iron pipe con-. 
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necting with the mill. When this was accomplished 
there was a piece of pipe, the joints following spirally 
round the circuinference, beginning with the first 1 foot 
long and ending with the last segment next to it, 16 feet 
in length. Our first illustration will comprehensively 
convey the idea as to how this principle was carried 
out, by the varying lengths of the segments. 

When the pipe had been commenced, the core or 
expanding mandrel, which constituted the centering 
upon which the pipe was built, was inserted. This 
core had sixteen segments expanded by.means of a 
cone with a handle of-sufficient length to clear the last 
segment. The core when it was contracted fitted 
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loosely into the pipe and had a tail so that it could 
be kept true with the bore of the pipe. About six feet 
in front of the core was a disk with a coil spring ad- 
justed around it, which was supplied so that a segment 
could be inserted in its place between the disk and the 
spring which serves to keep it in position, The man- 
drel was then brought opposite the shortest segment and 
expanded. A segment was slipped in, the band fastened 
round, and as it was tightened the core contracted 
so that the segment slipped easily into its proper place. 
When the tightener had sufficiently tightened the 
hoop-iron band, the exterior surface of the pipe 
was rendered as smooth and as true as if it had 
been turned with a lathe. The core was then moved 
forward a foot to the next butt joint, when the pro- 
cess was repeated, and so on until the end of the 
pipe was reached, when it was brought to a per- 
fectly straight edge by means of the pieces which 
were cut from the first segments. This is one of 
the first instances of this system of construction in 
Great Britain, though it is common in the United 
States, 
eel 
New System of Refuse Furnace. 

Among the different systems of refuse-consuming 
furnaces which are now being tried in Europe, that of 
Veidenbrtick and Wilms, recently installed at Cologne, 
seems to have proved satisfactory. In this furnace, 
the grate bars are formed of sets of hollow cast iron 
tubes or conduits, arranged one above the other in 
pairs, the rear ends being fastened together and made 
tight by asbestos joints. The air penetrates by one 
end of the system, traverses first the upper tube, then 
the lower. The extremity of the latter is closed, but 
has a great number of side perforations directed toward 
the top, by which the air escapes into the combustible. 
To form the grate, a number of such sets of bars are 
placed side by side and united to an air chamber. If 

the grate is large, the air chamber 


The section shown in the second 
illustration crosses the valley and is 
80 yards in length, while the other 
photograph illustrates the section 
that runs from a tank at the top of 
the hill to the will wheel at the 
bottom, a distance of 120 yards. 
The total cost of building the pip- 
ing was less than half of what it 
would have been had cast iron pipes 
been employed, 

The pipe is 10 inches in diameter, 
internal measurement, and was 
constructed of pitch pine segments. 
These had to be perfectly clear of 
knots. The circumference of the 
pipe contains sixteen segments, 
each measuring 16 feet in length by 
1144 inches in thickness. The ex- 
terior surface of each segment is 
milled, but the inside surface is left 
flat. At regular distances of one 
foot, the pipe is banded with a 
length of hoop iron, to keep the 
segments firmly in position. The 
segments break joint evenly from 
one end to the other, and there is 
only one segment butt jointed under 
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is placed in the middle and two 
ranges of bars, one front and one 
in the rear, are used. The bars 
are sometimes three feet in length, 
so that a grate six feet deep is thus 
formed. The air chamber is con- 
nected with a blower, ete., which 
forces the air through the system. 
The air thus cools the bars and 
becomes itself heated, and coming 
out at a high temperature, it aids 
in the combustion. The bars, be- 
ing kept cool by the air circulation 
are not as rapidly destroyed. After . 
some preliminary trials, four of 
these furnaces were installed at 
Cologne. The blowing fan was ope- 
rated by an electric motor. It was 
found, however, that the projection 
of dry air caused the burning of 
the dust at too great a tempera- 
ture, which favored the formation 
of scoria, and thus the air holes be- 
came stopped up. It was remark- 
ed, however, that the bars remained 
cold. Some experiments were tried 
in which steam was introduced into 
the tubes, and these succeeded so 
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each band. The butt joints are 
made tight with a short length of 
common blind cord kept 
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well that a steam system was sub- 
stituted for the fans, consisting of 
four tubular boilers of the 


in position with two small 
wire nails. Each segment 
when driven home com- 
presses the cord after two 
or three bands have been 
placed upon it. The pipe 
is quite tight under a pres- 
sure of 385 pounds per 
square inch, and it is al- 
ways full of water. 

The pipe was construct- 
ed as follows: First, 16 
segments, each measuring 
16 feet in length, were 
takenand cut in two pieces 
of graduated lengths 
That is to say, the first 
segment was cut in two, 
each piece of which meas- 
ured 1 foot and 15 feet re- 
spectively. Then the sec- 
ond seginent was similarly 
divided, only this time one 
piece measured 2 feet and 
the other 14 feet; the 
third segment cut into two 
pieces measured 3 feet and 
13 feet respectively, and so 
on until the whole 16 seg- 
ments had been so cut. 
These 16 pieces of seg- 


Diirr system, each having 
a heating surface of 2,158 
square feet. The system 
has given excellent results ; 
the grate bars, after 4,000 
hours’ working, show no 
trace of usage, and the 
dust burned was of a very 
inferior quality, without 
the addition of other coin- 
bustible. 
—__—_¢—____ 

AN extensive botanical 
garden has recently been 
laid out at Dahlem, a vil- 
lage within easy distance 
of Berlin, which possesses 
some novel features. It is 
situated in very rough 
country, and unique ad- 
vantage has been taken of 
this fact by reproducing, 
as far as possible, the 
natural scenery from which 
the various specimens of 
flora have been collected 
from all parts of the world. 
By this means a more com- 
prehensive idea is obtain- 
ed of the native habitat 
of the plants and trees, 
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ments, varying from 1 foot 
to 16 feet in length, were 
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and the conditions under 
which they thrive. 
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A WONDERFUL CLOCK. 

William L. Bundy, the inventor of the Bundy time- 
recorder, has completed a most ingenious clock, on 
which he has been at work for many years. 

The clock stands nine feet high and is inclosed in a 
case of quartered oak, carved and finished entirely by 
hand. The hour and minute of the day, day of the 
week, day of the month, day of the year, and the year, 
are told by the clock. The phases of the moon are 
given, and the shape of the moon each day is shown. 
The clock also gives the seasons of the year, strikes the 
hour and plays a tune each hour, giving six distinct 
ehanges of tune and playing them consecutively. 

The mechanism of the clock sets in motion a small 
steain engine and dynamo machine. It also chimes the 
bells placed around the dial at a quarter past the hour 
over and back once; half past, over and back twice ; 
and at three-quarters, over and back three times. The 
small figures—a band of soldiers —in the ‘' grotto” 
operate each quarter of the hour, and simultaneously 
an “old-fashioned sawmill” is set in motion, sawing 
through a log, the carriage returning ready for an- 
other cut. ‘The water can be seen running down the 
flume. At the same time a bell in the dome at the top 
of the clock will toll, calling attention to the mill in 
operation. Beneath the mill is an artificial pond, con- 
taining fish of different kinds, frogs, turtles, shells, etc. 
There is also a boat floating among the logs on the 
surface of the pond. 

The entire mechanism is built in skeleton form, and 
every part is visible from the front and sides. The 
mechanism is driven wholly by the clock movement, 
operating the various sets of complicated levers 
and cams. It hasto be wound up once a week in five 
different places. The wheels revolve at a rate of speed 
varving from six hundred revolutions a minute to a 
revolution once in ten thousand years. These wheels 
are operated in such a way as to make the calendar 
perpetual, giving each month at its proper time and 
the correct number of days to each month, including 
leap year ; and the year changes correctly at leap year, 
when an extra day is added. 

That the sound of the music and chimes may be 
heard, a panel is automatically opened at the bottom 
of the upper case when the music starts to play, and 
is closed when the music ceases. Although the music, 
the chimes and the sawmill operate all automatically 
on the quarter of the hour, they may be set in motion 
at will by buttons on the outside of the case. 

Mr. Bundy began work on the clock in 1878, when he 
was in the jewelry business in Auburn. He completed 
the upper part of it without the sawmill and pond and 
placed it on exhibition in his store window. Then it 
was considered somuch of a curiosity that for a long 
time it was necessary to have a special detail of police 
to keep the crowd moving. Since then he has entirely 
remodeled the clock and added the sawmill and pound. 

—__—_———“—@»+4>e 
A NEW INDUCTION COIL. 


BY PROF, W. C. PECKHAM. 


When the discovery of the Roentgen rays was an- 
nounced five years ago, the induction coil was in the 
condition in which it had been for many years. There 
had. been no demand for its development. It was re- 
garded as an instrument for the display of certain 
striking and beautiful electrical effects; but of little 
value even for purposes of instruction. All that was 
very quickly changed. It was the good fortune of the 
writer to have, at that time, in the cabinet of apparatus 
belonging to his department of instruction, a very fine 
coil made by the son-in-law and successor of the fam- 
ous Rukwkorff in Paris. He had also a 
very excellent series of Crookes tubes re- 
cently purchased to exhibit their beauti- 
ful phenomena, so that he could go immme- 
diately to work to investigate in the new 
field. The induction coil is the best 
means of generating the X-ray and is in- 
dispensable for transmitting messages by 
wireless telegraphy. Its importance is 
greater now than it ever was before, 

Up to the time above alluded to, coils 
had been limited to a spark length of 
about 15 inches. There had been one 
remarkable exception, the coil made by 
Mr. Apps, and usually spoken of as the 
Spottiswoode coil. The total length of 
this coil is 4 feet; its external diameter is 
20 inches. The core of the primary is 44 
inches long, 3°56 inches in diameter, and 
its weight is 67 pounds. The primary 
was of copper wire nearly jy inch in 
thickness. It had 1,344 turns and was 
wound in six layers 42 incheslong. There 
was another simaller primary, but it was = = 
not used for long sparks. = 

The secondary coil contained no less 
than 280 miles of fine copper wire wound 
in four sections, and forming a cylinder 
38744 inches long and 20 inches in dia- 
meter. Two sizes of wire were used iu 
the secondary, the outer sections at 
each end being of thicker wire than 
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the inner sections. The secondary contained 341,- 
850 turns. With 30cells of Grove battery it gave a 
spark of 4214 inches, by far the largest spark of elec- 
tricity artificially obtained up to that time. This coil 
was made about twenty-five years ago, and is said to 
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be greatly deteriorated at the present time. Its pro- 
portions have been given for the sake of comparison 
with those of the coils described below. They are very 
different from the best practice now. 

Some seven years ago Prof. Elihu Thomson pub- 


SPARKS 32 INCHES LONG. 


INDUCTION COIL MANUFACTURED IN PHILADELPHIA FOR THE 
JAPANESE GOVERNMENT. 
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lished an account* of his high frequency apparatus, by 
which, with an alternating current dynamo as an ex- 
citer, he produced a spark 64 inches in length. The 
work of Prof. Trowbridge at Harvard University with 
his enormous battery has been described in these col- 
umns. Both these experimenters employ an extraor- 
dinary source of power and obtain results which have 
not been equaled elsewhere. 

There have recently been exhibited in New York 
city two new and very remarkable induction coils. 
They are of the old pattern, but of new proportions, 
and give results which seem to demonstrate the claim 
of their designers that they are a very great advance 
upon their predecessors. Our illustration shows the 
external appearance of the coils, for they are made ex- 
actly alike. They have been made by Queen & Com- 
pany, of Philadelphia, for the Japanese government, 
and are to be used for wireless telegraphy. The larg- 
est coil which this firm has hitherto built has been one 
of a spark length of 25 inches. Considerable experi- 
mental work was necessary to determine the proper 
proportion of the various parts of the new coils. 

In these coils the core of the primary is as usual com- 
posed of iron wire wrapped into a bundle about 5 
inches in diameter and 4 feet long, weighing over 200 
pounds, or almost five times as much as that of the 
Spottiswoode coil. The general method of mounting 
may be easily made out from the engraving. The 
secondary contains about 100 miles of fine insulated 
copper wire, wound in a very great number of small 
sections. It will be seen that the secondary is divided 
in the center, making two distinct and separate parts 
on separate spools. This is done simply for convenience 
in handling, since each part is easily removable for 
transportation. 

The form of the secondary is very unlike that of its 
great predecessor. The proper position and size of the 
coils of the secondary were carefully determined by 
experiment and measurement of the magnetic flux, and 
as a result of this investigation these coils will give a 
spark of 45 inches in length with 100 pounds of second- 
ary wire, as against 280 pounds in the Spottiswoode 
coil. It will be observed that the iron core extends 
nearly a foot beyond the secondary spools. These 
spools are about 15 inches in external diameter. The 
exact shape of the secondary winding is not stated, but 
it may be stated that it is not cylindrical, and is deeper 
toward the center. 

The circuit breaker and condenser are placed in an 
auxiliary piece of apparatus, seen to the right of the 
coil. The break is accomplished by an electric motor 
moving very heavy pieces of platinum, which separate 
under the surface of a liquid. The speed of the circuit 
breaker may be varied through wide limits. The con- 
denser is divided, so that it may be adjusted to the 
capacity of the circuit. By grounding the center of the 
secondary upon the primary, the potential between the 
primary and the secondary cannotrise higher at any 
point than is represented by a spark of 20 inches. The 
poles of the secondary are heavily insulated, and are 
inclosed in hard rubber tubes which extend to a safe 
distance above the coil. 

When used in connection with a storage battery giv- 
ing 25 volts and 20 amperes, a very heavy secondary 
spark, representing hundreds of thousands of volts, is 
produced between the terminals when they are separ- 
ated 45 inches. When used to give sparks between 25 
and 85 inches in length, and when the circuit breaker is 
run at comparatively high speeds, a great number of 
sparks will pass between the terminals, and this is 
clearly seen in the small engraving, which shows the 
spark points separated about 382 inches. 

The results which will be obtained in 
connection with wireless telegraphy ex- 
periments can only be conjectured, inas- 
tnuch as no such spark length has been 
heretofore obtainable for use in connec- 
tion with this work. It is thought, how- 
ever, that owing to the peculiar nature 
of the long spark produced by these 
coils, the distances over which messages 
can be sent will be greatly increased. 
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THE export of British rails has consid- 
erably diminished during the first nine 
months of the present vear, since the 
aggregate quantity dispatched abroad is 
only 277,809 tons, as compared with 354,- 
737 tons for the corresponding period of 
last year, a decrease of 76,928 tons. The 
most serious reductions are those of 
British India, where the demand has 
fallen by 48.248 tons; Norway and Swe- 
den, by 40,703 tons; Canada, by 16,759 
tons; China, by 8,915 tons; Brazil, by 
6,358 tons; Egypt, by 4,672 tons. On the 
other hand, the exports to the Argentine 
Republic have increased by 17,052 tons; 
Australasia by 11,268 tons; British South 
Africa by 10,111 tons; Japan by 9,000 
tons ; and Mexico bv 7.078 tons. 
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CALIFORNIA RAISIN CULTURE, 

(Continued from first, page.) 
period this important industry could be transplanted 
to distant California and the methods of Spanish cul- 
tivators improved in such a measure as_ to displace 
foreign importations altogether is another miracle of 
Awmerican enterprise. Spain has still the advantage 
of cheap labor. 

The cuitivation of the raisin grape differs in no es- 
sential particular from the nethods employed in bring- 
ing the wine grape to its present perfection in Califor- 
nia vineyards, which have been described in detail in 
previous numbers of the SCIENTIFIC AMERICAN. Itis 
a process of ceaseless industry and never-failing vigi- 
lance, the fruit of minute observation and scientific 
experiment. Beginning in early winter, the vines are 
pruned close to the ground and each succeeding month, 
up to the first of June, finds the growers industriously 
engaged in cultivating, sulphuring and pruning again, 
with the object of protecting the vines from the attacks 
of insects or rust and of getting out of the soil and 
forcing into the maturing fruit the greatest nourish- 
ment without at the same time exhausting or weaken- 
ing the vines. Superfluous bunches are cut off. The 
size and not the number of these is the aim of the most 
successful grower. 

The climatic conditions in the raisin district are of 
the utmost importance to the successful prosecution of 
the industry. The seasou’s rainfall in Fresno averages 
about 8 inches, beginning in November and termi- 
nating in May. But the growers here are entirely in- 
dependent of nature’s supply of moisture. The 
varieties of grapes chiefly planted are the Muscatel de 
Gordo, Blanco, Muscat of Alexandria, Sultana and 
Thompson’s Seedless. It takes on an average three 
and one-half pounds of green grapes to make one of 
raisins. The yield per acre is about five tons of green, 
or one and a quarter of the dried fruit. 

The average amount of sugar in the raisin grape is 
from 25 to 28 per cent, depending upon soil, season 
and amount of water supplied. Vines are planted 
eight and ten feet apart, and closer when the rich- 
ness of the soil admits. 

The season’s gather of the grape begins the latter 
part of August. There are 42,000 acres of vines in 
Fresno County, and one man to the acre is the rule. 
The clusters are handled by the steins alone, as contact 
with the hands robs the product of its sightliness. As 
fast as picked the grapes are deposited in trays 2 by 3 
feet in size holding about 20 pounds. These trays are 
laid between the vines, sloping toward the sun. 
Here they lie for six or eight days, when they are 
turned over by the simple process of placing one tray 
on top and reversing. The sun curing takes alto- 
gether from ten to twelve days, when the grapes are 
taken to the packing house to endure the sweating pro- 
cess. The sweat boxes are somewhat larger than the 
trays, and 8 inches deep. The sun-dried grapes are 
transferred to these boxes, a sheet of paper being laid 
upon the bottom and a layerof grapes placed on this, 
paper and grapes alternating until the box is full. 
The loaded sweat boxes are then carried to the equal- 
izing room, a dark, air-tight apartment, well ventilated ; 
the boxes are piled on top of each other, and remain 
for fifteen or twenty days until thoroughly sweated. 

In this process the moisture in the raisin is evenly 
diffused ; when the product emerges, it is about ready 
for market. In handling, much fruit falls from the 
dried stems and is marketed as ‘‘ loose.” These are 
put in a ‘“‘stemmer,” where they are divested of the 
stems and mechanically sorted into four grades. The 
bunch raisins are generally packed in twenty-pound 
boxes. This is a careful operation and is generally in- 
trusted to women and girls. 

Within the past three or four years a new product 
known as the California seeded or stoned raisin has 
been put upon the market, and has rapidly attained 
popularity among consumers for its many obvious 
merits. 

In 1896, the stoned raisin was put upon the market. 
The raisins are prepared for seeding by first being 
subjected to a drying temperature of 140° for five hours, 
immediately after which the fruit is submitted to a 
chilling process, and while in this condicion is passed 
through a cleaning and brushing machine, which re- 
moves absolutely every particle of dirt, including the 
cap stems. It is then taken toaroom and spread out 
on wire trays in a temperature of 130° which brings the 
fruit back to its normal condition. In this process the 
berry is converted into pectin, that delicious jelly 
which gives to fruit its best flavor. 

The raisins being thus submitted to alternate heat- 
ing and chilling are prepared to endure all climatic in- 
fluences and to keep indefinitely. They are then 
passed through the seeding machines, which havea 
capacity of from ten to twelve tons daily. In the ope- 
rations, raisins are pressed between rubber-surfaced 
rollers, which at first flatten the berry and press the 
seeds to the surface, when an impaling roller catches 
the seed between the needles and teeth affixed to its 
periphery and removes them from the fruit, which 
passes on, minus only the seed. The product is then 
packed in one-pound paper boxes and afterward in 


coal at a depth of about 100 feet. 
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packages containing thirty-six, convenient for market- 
ing. The extraction of the seeds leaves the fruit in- 
tact, without mutilation. 

It is expected that Fresno will ship this year about 
2,500 carloads of raisins alone. 

Sg a eg 
Engineering Notes, 

While boring an artesian well in the exhibition annex 
at Vincennes, the engineers discovered a thick seam of 
The fuel proved of 
good quality, and it is thought to be very abundant. 


This winter arrangements have been made by which 
the trip from London to Nice may be made in exactly 
twenty-four hours, including the passage of the Chan- 
nel. The distance is 966 miles; this isan hour and 238 
minutes faster traveling than the schedule of. last year. 


The production of zine constitutes one of the oldest 
and staple industries of Poland, having been followed 
since 1816. Inthat year only 410 tons were produced, 
which had increased to 5,500 tons in 1898. It is com- 
puted that over 250,000 tons of zine have been pro- 
duced in Poland since the industry first commenced. 


An attempt is being made, under the auspices of the 
German government, to cultivate the American cot- 
ton plant in Togoland, German West Africa. An agree- 
ment has been concluded between some planters and 
experts in Alabama and the German authorities by 
which 150 carriers and laborers will be taken to the 
West African colony. The government has encour- 
aged the enterprise to the extent of $15,750, and the 
Berlin ‘‘ Colonial Economic Committee” will also ren- 
der aid to the scheme. 


An interesting advertising scheme has been adopted 
by the Atchison, Topeka & Santa Fé Railway Com- 
pany. One of their traveling men, an expert steno- 
grapher, was sent to visit individual farmers in their 
homes, to find out what success they were having, and 
then write letters at their dictation addressed to East- 
ern friends, telling about the crops, ete. He goes about 
with a team, and carries a typewriter and stationery. 
This personal letter is followed upin due time by ad- 
vertising literature sent to the friends to whom the 
letters are written. 


The Strand district of London disposes of 21,000 
tons of refuse per annum from that neighborhood 
alone. Hitherto this garbage has been conveyed away 
from the city in barges at a cost of $15,000. Witha 
view to economizing on this expense, a refuse destruc- 
tor of the Horsfall type has been erected on the south 
side of the river, ata cost of $50,0U0. It is calculated 
that by this development a saving will be effected of 
over $2,500 per annuin after writing off the annual 
charge for the repayment of capital with interest in 
ten years. The cost of removing the clinkers by barge 
will be about $6,000 a year, but it is anticipated that a 
saving may be made also in this direction, by the pre- 
paration of the clinker for building purposes. 


Barrow in Furness is rapidly rising in importance as 
a private naval dockyard, owing to the numerous 
developments that have been carried out by Messrs. 
Vickers, Sons & Maxim, Ltd. During the past two 
years, this firm has expended $6.250,000 for the build- 
ing of new yards, workshops, and the installation of 
new machinery. Allthe gun mountings required for 
the vessels constructed by this firin at Barrow are now 
produced upon the spot, as well as projectiles, from 50 
up to 850 pounds. The whole of the machinery in the 
engine section is driven by electricity. At the present 
time this firm have five ironclads in course of construc- 
tion for the British navy, of the very latest type, and 
which when completed will be the largest and fastest 
armored cruisers in the world. Their displacement 
will be 14,000 tons, with a speed of 23 knots. 

__ or + Oo 

The Bell Telephone Company Wins a Suit. 

Judge Colt, of the United States Circuit Court, gavea 
decision on December 21, in favor of the American Bell 
Telephone Company, in the suit brought by the West- 
ern Union Company to recovera sum said to be due on 
a division of rentals and royalties, according to the 
terms of the contract between the two companies 
dated November 10, 1879. The case has been in the 
courts for seventeen years, and the amount asked for 
is said to have been $12,000,000. 

Under the contract, the defendant, then known as 
the National Bell Telephone Company, agreed to pay 
the Western Union 20 per cent of all rentals or royalties 
received from licenses for telephones in the United 
States. The Bell Company issued licenses to various 
corporations, and received, in addition to the annual 
rental for telephones, 35 percent of the capital stock of 
these corporations. The Western Union held that this 
stock was ‘“‘ rentals or royalties,” within the meaning of 
the contract, and that it was entitled to 20 per cent of 
the stock and the dividends declared thereon. 

The Bell Company said that the “rentals or royal- 
ties” mentioned in the contract were the standard 
annual rentals (less commissions) and nothing more. A 
master found in favor of the Bell Company, and the 
Western Union’s exceptions are overruled by Judge 
Colt, 
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Science Notes. 

During the month of September the slaughter house 
at Villette, which supplies Paris, dispatched daily an 
average of 3,044 oxen, 1,041 cows, 23,384 sheep, 2,725 pigs 
and 2,999 calves. In ordinary times only 1,210 oxen, 
450 cows, 13,929 sheep, 4,828 pigs and 1,425 calves are 
required. 

In an account of Manchuria given in Petermann’s 
Mittheilungen, the statement is nade that the Manchus 
are disappearing under the inflax of the Chinese, and 
the time is probably not far distant when their lan- 
guage will cease to be spoken, as their children are 
taught Chinese. 


The medical faculty of the University of Heidelberg 
has made an interesting report on the effect of the in- 
candescent light, whether gas or electric, upon the 
eyes. After mature deliberation they have decided 
that the incandescent hght is not harmful, and they 
specially recommend electricity for lighting halls and 
places of entertainment. 


A scientific expedition is to start from St. Peters- 
burg to examine the immense number of manuscripts 
discovered at Mukden by Russian troops. In the col- 
lection are a large number of Greek and Roman docu- 
ments, which are supposed to have been taken by the 
Mongolians on the retreat from the Occident. It is be- 
lieved that the manuscripts are of great value. 


The Alexandra Palace, London, in which the exhibi- 
tion of 1861 was held, and which was in danger of be- 
ing sold to the speculative builder, has been secured 
for the nation, at a cost of $750,000. The palace itself 
covers seven acres of land, while the whole of the 
estate comprises 147 acres. The palace is to be opened 
to the public every day throughout the year. The 
large banqueting hall will be utilized for Volunteei- 
headquarters, and it is proposed to found a technical 
institute. 


An outbreak of typhoid fever has occurred in Lam. 
beth, England, owing to infected mangles. Forty-one 
cases occurred in twenty-four houses, all within a re- 
stricted area. There was much inter-communication 
between places and families living in different houses. 
Many of the inhabitants after washing their clothes in 
theirown homes took them to some neighbor to be 
mangled. Owing to this custom, bedding and cloth- 
ing of those ill with typhoid fever were mangled in 
the same machine, thus spreading the disease. Four 
different infected mangles were traced. 


Prof. Koch, in describing his experiences with the 
government expedition in Javaand New Guinea, stated 
that he had reached the conelusion that gnat bites in- 
troduced and developed parasites into the human 
body. The germs are passed by a gnat from one 
human body to another, but they develop in the body 
of the gnat during the passage. Children are specially 
liable to impregnation. Ina village in New Guinea, 
137 inhabitants out of 700 were infected by the disease. 
All inoculations have hitherto proved to be failures, 
but the success of quinine is very gratifying. 

It has been decided to prolong the period for the 
competition for the Deutsch prize of $20,000 fora navig- 
able airship for an extra six months, from May 1 to 
October 31, 1901. It has also been decided bythe Aero 
Club of Paris to carry out a series of nonthly balloon 
ascents under the auspices of the International Aero- 
nautical Committee for Scientific Purposes. The aero- 
stats will ascend from Paris, Trappes, Strasburg, Ber- 
lin, Vienna, and Bath, between the hours of 6 and 8 
A. M., in order to study the atmosphere and to carry 
out other meteorological observations. The airships 
will be provided with automatic registering instru- 
ments. 


During the recent restoration of St. Martin’s Church 
at Vevey, Switzerland, a primitive edifice has been dis- 
covered a few feet beneath the floor of the building. 
In shape it somewhat resembles a church, but the style 
of architecture is quite foreign to Europe, but bears 
traces of Oriental source, somewhat similar to that of 
the Taj Mahal, Agra, India. The walls and founda- 
tions of the relic are in a remarkable state of preserva- 
tion, and the whole structure is to be carefully exca- 
vated, and attempts will be made to determine the 
epoch to which it belongs. It is believed by experts 
who have examined the materials of which it is con- 
structed that it is one of the earliest buildings in which 
stone was employed. 


A few weeks ago an old Viking ship was discovered 
at Tottenham Marshes on the outskirts of London, dur- 
ing some excavations in connection with the new water- 
works for the East London Company. Recently an- 
other equally interesting discovery was made by the 
unearthing of a dug-out boat in a remarkable state of 
preservation. Canoes shaped out of a single tree of 
the Stone Age have been frequently found in Ireland, 
and the estuaries of England and Scotland, while some 
specimens were also discovered during the excavation 
of the Manchester ship canal. This dug-ont boat was 
found in its natural floating position, not far distant 
from the spot were the Viking ship was unearthed, about 
eight feet below the surface. The relic will probably be 
forwarced to the British Museuin, 
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The Heavens in January, 190). 
BY HENRY NORRIS RUSSELL, PH.D. 

The most important astronomical event of the 
present month, from a scientific standpoint, is one 
which is observable only by telescopic. aid. It is the 
close approach to our earth of the small planet Eros, 
and its importance consists in the fact that it enables 
us to determine more accurately the distance of the 
sun and the dimensions of our solar system. 

In this rather dull season, speaking from the stand- 
point of the amateur stargazer, it may then, perhaps, 
be worth our while to devote part of our time to the 
subject which is now employing the resources of some 
of the greatest observatories. 

The asteroid Eros, which was discovered early in 
August, 1898, is, in many respects, the most remark- 
able of all the small planets. It is much nearer to the 
sun than any other of the asteroids, and its period is 
correspondingly short. Its mean distance from the 
sun isabout 135,000,000 miles, and it completes a revo- 
lution about that luminary in very nearly one and 
three-quarter years, while the next nearest of the 
asteroids is 180,000,000 miles distant, and takes a year 
longer to complete its circuit. 

Eros is, of course, nearest to our earth when it is in 
opposition, that is, when we come directly between it 
and the sun. If its orbit were circular, this distance 
would always be the same, no matter what part of its 
orbit Eros was in, but as a matter of fact the orbit is 
strongly elliptical, so that the planet is much nearer 
the sun (and consequently the earth’s orbit) at some 
times than at others. In the most favorable case, 
when an opposition occurs about January 21, Eros is 
but some 14,000,000 miles away. No other heavenly 
body but the moon and an occasional comet can 
come so near. 

At the present time things are not quite so favora- 
ble. Eros reaches the point of its orbit which is 

“nearest that of the earth on February 6, while the 
earth, which passed the corresponding point on Jan- 
uary 22, is about 24,000,000 miles further on, and about 
28,000,000 miles from Eros. In this part of its orbit 
Eros woves almost as fast as the earth, so that the 
two planets keep along for some time at about the 
same distance, like two trains running at the same 
speed on parallel tracks, the earth being always ahead, 
till the curving of Eros’ orbit separates the two more 
widely. 

But what has all this to do with the sun’s distance ? 
Simply this: we can from a study of the motion of any 
planet among the stars determine very accurately 
what ratio its distance bears to that of the sun, with- 
out any knowledge of how many miles there are in 
either distance. For example, it is.known that in the 
middle of the present month the distance of Eros from 
the earth is almost exactly §; that of the sun, so if we 
can find the first, it is a simple piece of arithmetic to 
get the second. Now the only way to determine the 
distance in miles of a heavenly body is by a sort of 
triangulation, where two of our stations are on the 
earth, and the other on the body whose distance we 
wish to measure. We know the distance of our two 
terrestrial stations in miles, and require only to know 
the angles of the triangle to determine the other sides. 
But since the body is at a great distance, the angle 
formed, at the body, by the lines joining it to the two 
stations on the earth, must be very small; and the 
greater the distance of the body, the smaller will this 
angle be. Now if this angle is very small, the unavoid- 
able errors which are present in even the best observa- 
tions will amount to a large proportion of its value, 
and the deduced value of the distance of the body will 
be correspondingly uncertain. So it is evident that 
the distance of the nearest planets may be determined 
with the greatest proportional accuracy. 

Eros, during the present month, is nearer to the 
earth than any other planet ever comes, excepting 
Venus, and when Venus is at her nearest she is be- 
tween us and the sun, and visible only in daylight, 
when her position among the stars cannot be accur- 
ately measured. Moreover, Eros is too faint to be seen 
with the naked eye, and appears in the telescope 
merely as a starlike point of light. It is in consequence 
much easier to observe accurately than a planet pre- 
senting a large disk, like Mars or Venus. 

The advantages of observation of Eros are thus two- 
fold: the errors of observation are less than in the 
case of one of the larger planets; and, since Eros is 
nearer, equally large errors will produce a smaller per- 
centage of error in the calculated distance of the 
planet, and in that of the sun, which is deduced there- 
from. Indeed, so favorable is the present opportunity 
that so eminent an authority as Prof. Newcomb has 
expressed the opinion that the observation of Eros at 
the present opposition will give us a more accurate 
value of the sun’s distance than all previous similar 
observations put together. 

This then is why a systematic ‘‘ campaign” of ob- 
servation is planned by the astronomers of Europe and 
America, and why a little speck of light, hardly visi- 
ble in a field glass, has cencentrated upon it so large a 
part of the attention of the astronomical world. 

There is little need tospend much time in the de- 
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scription of the heavens this month. Sirius and Pro- 
cyon are well above the eastern horizon. Above the 
former are Orion and Taurus, above the latter Gemini 
and Auriga. Eridanus and Cetus form an uninterest- 
ing southern sky. Perseus is near the zenith, and An- 
dromeda and Pegasus below on the west. Of the sum- 
mer constellations, only Cygnus remains low in the 
northwest. Cassiopeia is above and to the left of the 
pole, and Ursa Major opposite and near the northern 
horizon. 

Mercury is morning star until the 21st, when he is in 
superior conjunction, passing behind the sun and be- 
coming an evening star. He can only be seen, if at all, 
during the first few days of the month, when he rises 
about an hour earlier than the sun. Venus is also 
morning star in Scorpio and Sagittarius. She is mov- 
ing rapidly eastward among the stars, and is steadily 
overtaking the sun. She rises about two hours before 
sunrise on the 1st and one and a half hours on the 81st. 
Mars is in Leo, and woves slowly eastward until the 13th, 
when he begins to retrace his path as he approaches 
opposition. He is rapidly approaching the earth and 
increasing in brightness. On the ist he is about 87,- 
000.000 miles from the earth, while on the 31st his dis- 
tance has decreased to 68,000,000 miles, and he is nearly 
twice as bright as at the month’s beginning. Jupiter 
is in Sagittarius and is a morning star, rising about an 
hour before sunrise on the 1st and over two hours on 
the 31st. Saturn is also in Sagittarius, and, like 
Jupiter, is moving eastward among the stars, though 
more slowly. He rises only a few minutes before the 
sun, at the beginning of the month, but by its close he 
is far enough from him to be easily seen, rising nearly 
two hours before sunrise. Uranus is morning star in 
Scorpio, rising three hours before the sun in the middle 
of the month. Neptune is in Taurus, well placed for 
telescopic observation. 

The present month is remarkable for the large num- 
ber of planetary conjunctions that take place. Venus 
plays the principal part inthese. On the 3d she is in 
conjunction with Uranus, passing north of him ata 
distance equal to about twice the moon’s diameter. 
But much more conspicuous are her conjunctions with 
Jupiter on the 15th and with Saturn on the 24th. On 
the first of these dates she passes north of Jupiter ata 
distance of about three-fourths of the moon’s diameter 
and on the 2d she approaches a little nearer to Saturn, 
but on the southern side. These last two conjunctions 
can be easily seen in the early morning. Mercury also 
comes into conjunction with Saturn on the 7th, but 
both planets are too near the sun to be seen. 

Full moon occurs on the afternoon of the 4th, last 
quarter on that of the 12th, new moon on the morning 
of the 20th, and first quarter on that of the 27th. The 
moonis farthest from the earth on the 12th, and 
nearest on the 24th. She passes Neptune on the 
afternoon of the 3d, Mars on that of the 9th, Uranus 
on the night of the 16th, Jupiter on that of the 17th, 
Venus on the forenoon of the 18th, Saturn the evening 
of the same day, Mercury on the morning of the 20th, 
and Neptune again on the evening of the 30th. 

i 
Preserve Your Papers. 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which all 
families and individuals should be supplied. We fur- 
nish a neat and attractive cloth board binder, which 
will be sent by mail, prepaid, for $1.50. It has good 
strong covers, on which the name SCIENTIFIC AMERI- 
CAN or SCIENTIFIC AMERICAN SUPPLEMENT is stamped 
in gold, and means by which the numbers may be 
securely held asin a bound book. One binder may 
thus be made serviceable for several years, and when 
the successive volumes, as they are completed, are 
bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, etbracing a 
wide variety of scientific and general information, and 
timely and original illustrations. Save your papers. 

————_——o+ 6+ 2 __—_. 
Retrospective Views of the Century. 

In the last issue of the SCIENTIFIC AMERICAN, we 
took occasion to publish an interesting review of the 
century fromm the pen of Mr. Edward W. Byrn, the 
author of ‘‘ Progress of Invention in the Nineteenth 
Century.” The contemporary press have made some- 
what elaborate plans for publishing reviews of the cen- 
tury, many of them on a somewhat extensive scale. 
One series which is in process of publication wili ex- 
tend over a period of many weeks. It is only fair to 
mention that for nearly two years Mr. Byrn, of the 
ScIENrIFIC AMERICAN, has been engaged upon the 
preparation of the work which we mention above. 
His facilities for reaching the data from which he has 
obtained the information treated of in “ Progress of 
Invention in the Nineteenth Century” are unsurpassed, 
owing to his residence in Washington, and his inti- 
mate relationship with the Patent Office. Many of 
the valuable papers which are now being published on 
the progress of tiie last century will be scattered and 
lost, but the work above referred to, which has been ex- 
tensively and favorably reviewed by the contemporary 
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press, preserves in condensed form a most complete 
and accurate record of the industrial progress of a 
hundred years. 
— H+ 0 
Automobile News. 

The French Automobile Club, the Belgian Automo- 
bile Club, and a union of the automobile clubs of the 
various centers of Italy have arranged extensive tours 
for 1901. The Freneh Club will have a three weeks’ 
trip through Tunis; the Italian Clubs will make a 
tour of the Italian lakes, a distance of 1,000 miles to 
be completed within 14 days; and the Belgian Club 
are organizing a jaunt through Namur, Spa, Liege, 
Antwerp, Bruges, and Ostend. 

The latest pattern of the De Dion motor tricycle 
possesses many important improvements. The engine, 
which is of 234 horse power, is so attached as to be free 
from the machine, so that it remains stationary until 
the clutch is inserted, by the movement of the lever 
fitted to the handle-bar. The brakes, which are of 
great power, are supplied inside the side wheels instead 
of being fitted to the front wheel as heretofore. The 
brakes are controlled by a lever fitted to the left-hand 
side of the handle-bar. The coil is placed at the end of 
the tank, and not upon the axle bridge, so that short 
circuit is averted. 


One of the interesting automobile events in Paris 
has been the hill-climbing race lately held at Chante- 
loup, near Paris, under the auspices of the Moto Club. 
It was a contest for large machines, and moto-cycles 
were excluded. Carriages carrying from four to six 
passengers were entered, besides voiturettes with two 
and four persons. The slope up which the race was 
made has a grade of 11 per cent and is about 5,600 
feet long. There were more than 40 entries, and many 
of the well-known ‘‘chauffeurs” took part, such as 
R. de Knyff, Serpollet, Michelin, Jeorges Richard, 
Delahaye, ete. Baron Henri de Rothschild entered 
with his new German-built carriage for four per- 
sons, with motor of 20 horse power. There were 
five sections: carriages of four or six seats, voi- 
turettes (two sections), and light voiturettes. It 
was an all-around contest, and the points taken 
into account were not only speed, but horse power of 
the motor and general performance. All types of 
machines, petroleum, alcohol, and steam, were repre- 
sented, but comparison was not made between them, 
and all were placed on the same footing. The follow- 
ing is a list of the winners in each of the five classes, 
with the time of each: 1. Carriages of 4 places, H. de 
Rothschild, time 3 min. 45 4-5 sec., or 175 miles an 
hour. 2. Carriages of 6 places, Lefebvre, 5 min. 10 
sec., 125 miles an hour. 8. Voiturettes of 2 places, 
Mercier, 4 min. 8 4-5 sec., 16 miles an hour. 4. Voi- 
turettes of 4 places, Darracq, 5 min. 57 3-5 sec., 11 
milesan hour. 5. Small voiturettes of 2 places, Gladi- 
ator, 5 min. 56 1-5 sec., 11 miles an hour. After the 
race Marcellin made a trial of the course on his racing 
machine and covered the distance in 3 min. 4 4-5 sec., 
but as his machine belonged to the moto-cycle type, it 
was not entered officially in the race. 


The Bulletin of the Societe des Ingenieurs Civils 
gives an account of the progress of the automobile in- 
dustry in Germany. This country, in which were de- 
veloped the first two motors for automobiles, the 
Daimler and the Benz, has been much slower than 
France in the development of the industry, and alarge 
part of the German vehicles are of French importation 
for the petroleum types and of Aierican for the elec- 
tric. Nevertheless, the construction of automobiles 
has made a great stride forward within the last year 
or more. Nearly all the bicycle works have, as in 
France, undertaken the construction of moto cycles, 
and in most of the large cities may be seen a consider- 
able number of moto-cycles for package delivery with 
De Dion or Astor motors. The two leading German 
constructors are the Daimler Company, which con- 
structs machines having figured well in many of the 
races and whose works at Cannstadt are in full activity, 
and the Benz Company, which produces motors of a 
horizontal type with one cylinder, which it exports to 
France and Enyland. At Hamburg have been noted 
a certain number of Daimler vehicles, and those of 
Moritz-Hille, of Dresden, of a similar construction. A 
number of electric cabs have been recently put in ser- 
vice as well as an electric omnibus system. At Ber- 
lin is to be seen the large omnibus of Siemnens & 
Halske with an accumulator system, and also a wire- 
loop trolley, by which it travels upon the electric tram- 
way lines or independently; it contains eighteen 
places. The General Omnibus Company has recently 
established a line of these vehicles between the Stettin 
and Anhalt depots, about three miles distant ; the trip 
is of half an hour, and the price is ten pfennigs. The 
same company constructs also a hotel omnibus for nine 
persons, besides delivery wagons and electric cabs. 
At Cologne may be mentioned the Henry Scheele 
Company, which constructs electric hauling wagons of 
five tons capacity; they are provided with electric 
motors of six horse power each, and give a speed of 
over four miles an hour, being able to cover a distance 
of eighteen to twenty miles without recharging. 
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SOME INTERESTING EXPERIMENTS IN DIRIGIBLE 
AIRSHIPS. 

Some interesting experiments with small dirigible 
airships have recently been carried out by Carl E. 
Myers, of Frankfort, N. Y. A short time ago he had 
two dirigible airships on exhibition at the Coliseum at 
St. Louis, and eight performances were given each 
day. The two vessels were the ‘' Electric Aerial Tor- 
pedo” and the ‘tSky-Cycle Airship.” The Coliseum 
has an oval arena of 222 feet long, 112 feet wide and 60 
feet high, surrounded by seats, boxes and two galleries, 
and overhung with many swinging electroliers, wires, 
ropes, and deep iron girders bracing the roof, while on 
the ground space was an electric fountain, 30 feet in 
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diameter and 20 feet high, which contracted the nar- 
row passage-way on each side of the oval. The tor- 
pedo was of entirely new design and is shown in our 
engraving. It was propelled bya 144 horse power elec- 
tric motor, weighing 4 pounds, the current being at 110 
volts, and it was controlled from a switchboard. The 
torpedo was thirteen feet long from tip to tip, and its 
circumference was the same. The keel attached below 
supported a car containing a motor, an aluminium 
screw shaft and a two-bladed propeller ; two aeroplanes 
assisted to support and guide it in mid-air. The small 
vessel usually started from its elevated platform across 
the arena, rising as it flew, and then turning gradually 
about and retracing its course, then curving and gradu- 
ally rising until it reached the ceiling on a spiral path- 
way. The vessel then fell vertically until it reached 
the ground; it then rose and circled again.in a path 
limited by the arena until part way around the oval, 
when it described a figure eight and flew off on another 
tack and re-encircled the oval with an opposite succes- 
sion of cycloidal curves, pausing occasionally with an 
opposite succession of cycloidal curves, pausing oc- 
sionally within reach of the spectators to permit an in- 
spection of its working parts. It would then suddenly 
fly around the arena, darting straight at some selected 
victim, but when just within reach it would circle to 
the right or left or else swing broadside. It would 
often rest itself fora moment on the railing of the boxes, 
then fly to the 
electric foun- 
tain and circle 
it, and then 
move forward 
in a straight or 
curved course. 
The purpose of 
the electric 
aerial torpedo 
was to deion- 
strate the ease | 
withwhich war; 
vessels of this 
type might be 
propelled and 
controlled, and 
high explosives 
be distributed 
over any point 
selected for de- 
structive pur 
poses. 
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A HUNDRED 
feet of the dam 
of the electric 
power house at 
Chambly was 
swept away on 
November 16, 
eompletely de- 
molishing the 
fifteen sluices. 
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THE FRENCH ARMORED CRUISER “MONTCALM.” 

Therakish-looking craft which forms the subject of 
the accompanying illustration is one of three powerful 
armored cruisers which are now under construction 
for the French navy. These will be known as the 
‘* Montcalm,” the “Gueydon” and the “ Du Petit- 
Thouars.” The ‘‘ Montcalm,” which was launched 
during the past year, is a fine representative of that 
armored cruiser type the beginning of whose present 
popularity may be traced to the advent of the justly 
celebrated cruiser “ Dupuy de Lome,” which was en- 
tirely clothed with armor from top deck to waterline. 
The armored cruiser is certainly one of the most, and 
many people believe the most, important fighting and 
tactical element in modern naval fleets ; and as the 
French may be said to have originated the type. at 
least in its later form, so they had been the foremost 
in its development and in the numbers of the type 
which they have put afloat. Great Britain, ever con- 
servative, clung tenaciously to the protected cruiser 
and was slow to follow, as she has in her past history 
so often followed, the Jead of her neighbor and most 
active naval competitor across the English Channel. 
To-day Great Britain is building armored cruisers of 
high speed at arate which must soon give her a pre- 
ponderating number of these fine vessels ; for she has 
no less than fourteen of this type, of from about 10,000 
to 14,000 tons displacement and 21 to 23 knots speed, 
at present under construction. 

The ‘‘ Montcalm ” is 453 feet in length, 63 feet 8 inches 
in beam, draws 24 feet 7 inches, and at 
this draught displaces 9,517 tons. She is 
propelled by triple screw engines of 19,600 
horse power at a maximum speed of 21 
knots an hour. Her normal coal capacity 
is 1,020 tons and her total bunker capacity 
is 1,600 tons, and in these totals is included 
a certain amount of liquid fuel. The mo- 
tive power is thoroughly up to date, the 
steam being furnished by batteries of Nor- 
mand-Sigandy water tube boilers. The 
vessel is protected at the waterline by a 
practically complete belt of Harvey steel, 
which is 6 inches in thickness amidships mA 
and tapers to 334 inches in thickness at the 
bow and stern. For a little over a quarter 
of her length, commencing from the bow 
and running aft, the waterline belt is 
earried up to the main deck. Associated 
with the belt is a 2-inch armored deck, and 
the various gun positions of the casemate 
or turret type are protected by Harvey 
arinor which varies in thickness from 334 to 8 inches. 
There are two submerged torpedo tube dischargers. 
The armament consists of two 76-inch breechloading 
rifles carried in two turrets, one forward and one 
aft on the center line of the vessel, both upon the spar 
deck ; eight 6:4-inch rapid-fire guns mounted in spon- 
sous on the broadside on the main deck, the two for- 
ward and after guns being capable respectively of 
dead-ahead and dead. astern fire; four 3°9-inch rapid-fire 
guns, mounted in broadside on the spar deck ; and six- 
teen 3-pounders and six 1-pounders which are carried 
in convenient positions throughout the superstructure, 
the bridges and the fighting tops. The ‘‘ Montcalm” 


The damage to 
the Richelieu 
woolen wills 


Displacement, 9.517 tons. 
was very great. 


Speed, 21 knots. Maximum Bunker Capacity, 1.600 tons, 
deck, Z2inches. Armament: Two 7'6-inch; eight 64-inch; four 3'9-inch; sixteen 3-pounders, six 1-pounders. ‘Torpedo Tubes, 2. Complement, 612, 
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Armor: Belt, 334 to 6 inches; gun positions, 334 to 8 inches; 
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is modeled above the waterline with the characteristic 
tumble-home that is seen in so many of the French 
vessels ; but we miss in her the exaggerated ram bow 
which one has learned to associate with the French 
cruisers of former years. The total complement of the 
ship is 612 officers and men, and it is probable that the 
great length of the vessel will enable the crew to be 
very comfortably berthed. 


—_____—*+2+ 
A SAFETY MILITARY SPY-GLASS. 
The ordinary telescope and spy-glass which military 
officers have used for more than a hundred years is 
gradually giving piace to an instrument far more 


Fig. 1—STEREOSCOPIC MILITARY FIELD-GLASS. 


powerful and less likely to expose an observer to the 
long-distance fire of anenemy. The list of dead and 
wounded sent home from South Africa shows that the 
modern high-power magazine rifle has rendered the lot 


Fig. 2.—THE FIELD-GLASS IN USE, 


of the commanding officer far more hazardous than it 
once was. This increased danger and the great ranges 
at which modern battles are fought have been the 
chief reasons why the ordinary spy-glass has been 
found inadequate by the modern army officer. 

The new instrument consists of two tubes hinged 
together and carried by a central handle. Each tube 
is provided with an objective and with an eyepiece. 
By means of a system of total-reflection prisms the 
image formed by the objective is so deflected that the 
eyepiece, mounted at right angles to the tubes, may 
properly present it to the eye. 

When the instrument is open, the distance between 
the two objec- 
tives is about 
sixteen inches. 
The lenses and 
tubes are so 
arranged that 
a stereoscopic 
effect is ob- 
tained. 

In order to 
wake use of the 
stereuscopic 
spy-glass, t he 
eyepieces are 
first purposely 
focused. Since, 
inthe majority 
of cases, both 
eyes of the 
same person 
are not equal, 
the two eye- 
pieces are fo- 
eused inde- 
pendently. The 
instruments 
are regulated 
for a 26 inch 
spacing of the 
eyes, which is 
the average. 
For persons 
having eyes 
differently 
spaced, there is 
a@ very simple 
mechanism for 
regulating the 
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apparatus. A marking arrangement per- 
mits of making such regulations once for 
all. 

The stereoscopic spyglass may be employ- 
ed in two different positions of the tele- 
scopes, one nearly horizontal and the other 
nearly vertical. 

The first position, as in Fig. 1, increases 
the spacing of the eyes through an optical 
illusion. In this position of the telescopes 
remote objects situated in different planes 
ean be seen. The second position (Fig. 2) 
increases (artificially likewise) the stature of 
the observer. In both cases, the observa- 
tion may be made from a place of conceal- 
ment. For the horizontal position of the 
telescopes, the observer merely takes shelter 
behind a tree and allows the ends of the in- 
struent to project behind the sides of the 
tree. Fig. 2 needs no comment. The ob- 
server can calmly make his observations 
while concealed behind a wall, with the two 
extremities of the apparatus carrying the 
objectives projecting above the obstacle. 

It is hardly necessary to dwell upon the 
utility of the instrument from a 
military point of view. From a 
very interesting report made by 
Lieut.-Col. Becker, of the Swiss 
army, we select the following pas- 
sage: ‘‘With a common ordnance 
fieldglass we observed, at a distance 
of about two miles, a trigonome- 
tric signal situated at the same 
height as ourselves and on the 
verge of a forest. It was impossi- 
ble to recognize whether this signal 
was upon the very outskirts of the 
forest or remote therefrom. Upon 
making the same observation with 
the stereoscopic spyglass, the signal 
appeared remote from the edge of 
the forest, and it was possible, be- 
sides, to estitnate the distance that 
separated it therefrom at 40 or 50 
feet. The artilleryman will at once 
recognize the advantages that may 
be derived from so precise an ob- 
servation.” 

The instrument under considera- 
tion magnifies ten times and em- 
braces a linear field of 63 yards. 
Its weight is about a pound and a 
half, and it may be easily carried 
in a case. 


THE BOLOMETER OR ACTINIC 
BALANCE. 
BY MARCUS BENJAMIN, PH.D. 

In the domain of astronomical 
physics American scientists hold a 
foremost place, and among those 
who have devoted their attention 
to that branch of science, Samuel 
P. Langley has been accorded the 
highest honors. 

In 1867 Dr. Langley was called to 
the charge of the Allegheny Obser- 
vatory in Pittsburg. The obscured 
condition of the atmosphere, due 
to the smoke from the many 
large metallurgical and other 
industrial establishments in the 
vicinity of that city, made it 
practically impossible to study 
the smaller heavenly bodies, 
and he naturally turned his at- 
tention to the sun, beginning al- 
most at once that brilliant series 
of investigations with which his 
name has been so honorably con- 
nected. 

As has been indicated, it was 
doubtless the atmospheric con- 
ditions that surrounded Pitts- 
burg that led Dr. Langley to de- 
vote his attention to the sun, 
and it seems equally probable 
that it was these conditions that 
influenced him to investigate 
the phycieal-conditions of that 
great orb. But even physical 
conditions may be differentiated, 
for to be exact, it was chiefly 
with the amount of light and 
heat radiated from the sun that 
he occupied himself. 

In February, 1874, he publish- 
ed his first paper on the sun, and 
in it hedescribed in minute de- 
tail the general solar surface aud 
the extraordinary sun_ spots. 
Four years later, in discussing 


Scientific American. 


=e 


Pa A 
~ “Visual SPecTAUM 4 


INFRA-RED SPECTRUM OF ROCK SALT PRISM, 
Wave Lengths, 0 75 to 2°29. 


= paw Peat le 


INFRA-RED SPECTRUM OF A ROCK SALT PRISM. 


Wave Lengths, 2:09% to 5694. 


Sal wy, 


© 1901 SCIENTIFIC AMERICAN, INC. 


THE ASTRO-PHYSICAL OBSERVATORY OF THE SMITHSONIAN INSTITUTION, 
WASHINGTON, DC. 


II 


the temperature of the sun, he compared 
the heat and light of the sun to that of 
molten steel in a Bessemer converter, and 
at the same time showed that the tempera- 
ture of the sun was very wuch greater than 
1500° C., which was the temperature usually 
accepted by men of science. These results 
were obtained by means of a thermopile, 
which was the most delicate instrument then 
known for measuring radiant energy. It 
became manifest to Dr. Langley that an 
apparatus more sensitive than the thermo- 
pile, and which at the same time should be 
more accurate, would be of the utmost 
value in such investigations. What was 
needed, he said, was ‘‘a measurer of radiant 
energy, and not a mere indicator of the pres- 
ence of feeble radiation.” Aided by a grant 
from the Rumford Fund of the American 
Academy of Arts and Sciences, he set to 
work in December, 1879, to invent an instru- 
went that would yield the desired results. 

His earliest design consisted of two strips 
of thin metal placed side by side in condi- 
tions of environment as nearly identical as 
possible and in such a manner that 
one strip Gould be exposed at plea- 
sure to the source of radiation. 
When warmed by the radiation, the 
electrical resistance of the strip ex- 
posed increased proportionately 
over that of the other, and this in- 
creased resistance to the flow of 
the current from a battery could be 
measured by a galvanometer. 

Having thus determined the na- 
ture of the instrument to be used, 
the next step was to study the best 
method for its manufacture, and in 
this much time was consumed in 
experimenting. Tosecure a radiat- 
ing body that would not vary from 
one experiment to another, or from 
day to day, was the first problem to 
be considered, and it was not an 
easy one. He decided to employ 
the flame of a petroleum lamp with- 
in a glass chimney, the radiation 
being limited by a circular opening 
of one centimeter diameter in a tri- 
ple card board screen. 

With this lamp he tested various 
metals, such as gold foil, platinum 
foil, and various grades of plati- 
num wire, gold leaf gummed on 
glass, extremely thin sheet iron, 
and the same metal blackened with 
camphor smoke. The size of the 
strips was also carefully studied, 
and he found after much painstak- 
ing work that the best results were 
obtained with an instrument which 
he described somewhat as follows: 

Metallic steel, platinum or palla- 
dium are rolled into sheets of from 
tho to goo (Of a millimeter in thick- 
ness, and from these sheets strips 
one millimeter wide and one centi- 
meter long, or less, are cut, These 
strips are then united so that the 

current from a battery of one or 
more Daniell’s cells shall pass 
through them. The strips are 
in two systems, arranged some- 
what like a grating; and the 
current divides, one-half pass- 
ing through each. When the 
two currents are equal, the nee- 
dle of a delicate galvanometer 
will not be deflected; but when 
radiant energy in the form of 
heat falls on one of the systems 
of strips and not on the other, 
the current passing through the 
first is diminished by the in- 
creased resistance; and, the 
other current remaining unal- 
tered, the needle is deflected by 
a force due to the battery direct- 
ly, and immediately to the feeble 
radiant heat, which by warming 
the strips so little as zo$o0 Of a 
degree Centigrade, is found to 
produce a measurable deflec- 
tion. 

So delicate was the instru- 
ment thus added to the tools of 
science that it was said by Dr. 
Langley that “a change in the 
temperature of the metallic strips 
of one hundred-thousandth of 
a degree can, I believe, be thus 
noted ;” and it is evident from 
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the excessive thinness of the strips that they take up 
and part with the heat almost instantly. 

The sensitiveness of the instrument depends natur- 
ally upon the amount of current used. With the cur- 
rent which experience recommended as leaving a very 
steady galvanometer needle, it was found that the 
bolometer showed a sensitiveness of from ten to thirty. 
times that of the most delicate thermopile, area for 
area. 

At first, when the instrument was used, two observ- 
ers were required, one of whom was occupied in record- 
ing the reading of the circle which fixed the place of 
the bolometer in the spectrum, while the other sat at 
the galvanometer and noted through how many divi- 
sions of the scale the needle swung, owing to the elec- 
tric disturbances. This process was exceedingly tedi- 
ous, and involved going over the work again and again 
with almost interminable repetition ; indeed, the gal- 
vanometer had to be read over a thousand times to ob- 
tain with sufficient accuracy the position and amount 
of a deflection of the energy curve in any single part of 
the invisible region. 

As an illustration of the slowness of the process, Dr. 
Langley said that ‘‘ it took nearly two years to fix the 
position of twenty lines” in the spectrum. 

Some years afterward Dr. Langley was called to the 
Smithsonian Institution, and there organized the As- 
trophysical Observatory, in which the work of examin- 
ing the infra-red portion of the spectrum by means of 
the bolometer was continued. He then introduced a 
method by means of which the work could be carried 
on not only with far greater rapidity, but with greater 
certainty, and by an automatic process. Briefly, it 
was as follows: 

Originally, as has been said, the deflection of a spot 
of light upon a scaie was read by one observer, while 
another simultaneously read the position in the spec- 
trum of the line that caused the thermo electric dis- 
turbance. In the automatic form a photographically 
sensitive plate was substituted for the scale on which 
the light was deflected, and both observers were dis- 
pensed with. As the needle swung to the right or left, 
the spot of light would trace upon the plate a black 
horizontal line, whose length would show how far the 
needle moved and how great the heat was which 
originated the impulse. If no other conditions inter- 
vened, an impulse originated by the movement of the 
spectrum over the bolometer thread when the needle 
swings a second time, it will go over the same place ; 
but if the plate be provided with clockwork so as to 
produce a uniform vertical movement of the spectrum, 
the combination of the two motions of the needle and 
the plate will trace upon the latter a sinuous curve 
which will be, in theory at least, the same as the 
curve formerly deduced from thousands of galvano- 
meter readings. 

If we assume that the movements of the invisible 
spectrum as well as of the plate are controlled by the 
same clockwork, so that the spectrum is caused to 
move uniformly over the bolometer thread, and. that 
these movements are by accurate mechanism rendered 
absolutely synchronous with those of the moving 
plate, it is evident that not only the amount of heat, 
but also each particular position in the spectrum of 
the thread of the bolometer which can alone corres- 
pond with any given inflection of the curve, can be 
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deduced from the photographic curve traced on the 
moving plate. 

To this automatic form of bolometer the name of 
‘*spectro-bolometer ” has been given, and as the prin- 
ciple on which the apparatus was constructed may not 
clearly indicate its method of manipulation, the follow- 
ing description, taken from Dr. Langley’s own account, 
is added. It may be said that the installation has re- 
ference to the Smithsonian Astrophysical Observatory, 
where for some years it has been in active use. 

He says: “ A beam from the mirror of the siderostat 
is conveyed through the slit of a telescope having a 
rock salt objective of about ten meters focal length to 
the prism, which is mounted on the massive spectro- 
bolometer, the novel feature lying in the mechanical 
connection of the large circle carrying the prism with 
a distant photographie plate susceptible of vertical 
motion and taking the place of the scale formerly in 
front of the remote galvanometer, both circle and plate 
being now moved by the same clockwork through a 
continuous train of shafting, which works with such 
steadiness and precision as to make the two move- 
ments entirely synchronous.” 

To understand this better, let us suppose that the 
very slowly moving circle carrying the prism moves the 
spectrum through one minute of are in one minute of 
time, across the vertical bolometer thread. To the ob- 
server watching the spectrum the motion is as slow as 
that of the hour hand on the dial, but it is continuous 


and uniform, and the same mechanism which causes. 


this motion of the spectrum of one minute of are in 
one winute of time causes the photographic plate to 
move vertically before the galvanometer mirror at any 
given rate ; for instance, at the rate of one centimeter 
of space in one minute of time. It follows that during 
every second of this minute a portion of the spectrum 
represented by one second of are will have glided be- 
fore the bolometer thread, and that during this same 
second the photographic plate will have been lifted 
autoinatically through one-sixtieth of a centimeter in 
space ; the essential thing being that the plate shall 
show, on simple inspection, not only the inflection of 
the energy curve there written down, but the exact 
relative position in the distant spectrum which the 
bolometer thread occupied at the moment it caused the 
disturbance. By suitably changing the wheels on the 
clockwork we may cause the spectruin to move fast or 
slow, in the former case giving only its principal in- 
flections, in the latter case giving a great deal more of 
detail. but with liabilities to error. 

It is with this instrument that for nearly ten years 
persistent work in the examination of the infra-red 
solar spectrum has been carried on. This extended re- 
search is now fast drawing to a close, and in the last 
annual report submitted by Mr. Abbot, who, under 
Dr. Langley, has charge of this work, may be found 
the following summary of the results obtained. He 
says: ‘While our knowledge of the infra-red still re- 
mains less complete than that of the visible spectrum, 
both in the number of absorption lines mapped and in 
the accuracy of determination of their wave lengths, 
yet the difference in the methods of observation must 
be recalled. Onthe one hand are the most powerful 
gratings with all the advantages of direct photography, 
while on the other is only a simple prism, in whose 
dark spectrum we grope for cold lines and measure 
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cheir wave lengths indirectly. The results of the latter 
process are 750 lines determined in wave lengths to an 
accuracy of three parts in ten thousand, and besides—- 
what photography does not give—an exact knowledge 
of the distribution of the sun’s energy.” 

At the recent eclipse of the sun the bolometer 
was used in connection with the observations made, 
and the heat of the corona was, for the first time, suc- 
cessfully observed. The apparatus used by Mr. Abbot 
was so sensitive that the observer’s hand, at distance 
of five feet, gave a deflection of the galvanometer of 
sixty seale divisions. 

In conclusion, I am very glad of this opportunity 
to express my appreciation of Secretary Langley’s 
courtesy in allowing me to use the prints from which 
the illustrations that accompany this article were 


made. 
-————___—__—_+ 6+ _—_——— 


The Current Supplement, 

In the current issue of the SCIENTIFIC AMERICAN 
SUPPLEMENT will be found, among other articles. a 
well illustrated description of some Roman awphi- 
theaters and an account of trade in ancient Assyria, 
both of which should prove of interest to those of our 
readers who have an archeological bent. ‘‘The Aqua- 
riui at the Paris Exposition ” is the title of an article 
which describes the remarkable work of MM. Albert 
and Henri Guillaume. The well-known chemist Berthe- 
lot tells of the experiments which he has conducted 
for the purpose of determining when and why potas- 
sium chlorate explodes. In an illustrated article on 
the ‘ Metallurgical Uses of Aluminium,” the Gold- 
schmidt process of industrially utilizing the chemical 
reaction of aluminium on metallic oxides is described 
at length. The process has attracted no little atten- 
tion both here as well as abroad. The Thomson- 
Houston underground trolley, recently opened for ser- 
vice between Place Pereire and .Montmartre, in Paris, 
is illustrated and described. ‘Clockwork at the Ex- 
position of 1900” is the title of an illustrated account 
of some horological curiosities. The address delivered 
by Mr. H. W. Jane on the ‘‘Present Condition of the 
Coal-Tar Industry,” before the Philadelphia Section of 
the American Chemical Society, is published in full. 
Mr. H. C. Weeks exhaustively discusses the ‘ Exter- 
mination of Malaria-Breeding Mosquitoes by Petrol- 
eum and Drainage.” The new rattler for testing pav- 
ing-brick and the improved impact testing-machine 
which have been installed at Purdue University are 
described and pictured in a paper contributed by Prof. 
William K. Hatt and W. P. Turner. The turbines ex- 
hibited at the Exposition are discussed and illustrated 
in a well-written article. How structural iron is cut 
by the electrical are is told by J. R. Cravath. The 
consular and trade notes will be found in their usual 
places. 
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RECENTLY PATENTED INVENTIONS. with 


Engineering Improvements, 


ROTARY ENGINES.—AsBramM L. SCUDDER, 
Deposit, N. Y. In the annular casing of the 
engine is a steam-chamber, The casing is pro- 


| 
| 


base. 


steam-passages, 
formed as grooves extending in the flat top. 
The passages are arranged to coincide and 
communicate with those of the steam-chest 
The piston-valve 
to allow alternate 


which 


some of are | the dirt on the street surface. 


hard wood or tile floors, a 


acts automatically 


induction and exhaust of | gen, Germany. The 


If the device is 
to be used in hospitals or hotels for cleaning 
rotating mop is 
employed on the outside of the casing. 
INSULATOR.—EmMIL RISLER, Freiberg, Ba- 


insulator consists of a 


signed to be simultaneously rotated and recip- 
rocated in a cylinder attached to the reser- 
voir, so as to lubricate without the interven- 
tion of suction or pressure valves. A device 
is also provided whereby overpressure is avold- 
ed if the apparatus be used for lubricating 


vided with inlet and exhaust ports and with a 
slot for the piston-disk, having a head filling 
the steam-chamber. An abutment slides in 
guides in the casing. A cam-disk is mounted 
to turn with the piston-disk and is engaged at 
its free-end by a pivoted lever. A rock-shaft 
has arms connected with the upper end of the 
lever and with the abutment. The valve for the 
admission of steam is opened for approximately 
one-half the rotation of the piston-disk and 1s 
then closed for the other half of the rotation, 
whereby the steam which has been admitted is 
expansively used. The amount of the steam in 
each chamber may be varied by altering the 
shape of the cam so as to hold the valve open 
for a longer or shorter time. 


CHECK-VALVE.— Tuomas’ J. HAackeErt, 
Wardner, Idaho. The check-valve comprises a 
valve body having an inlet and an outlet, be- 
tween which is a conical valve-seat. Caps 
screwed in the body have elongated, inwardly 
projected tubular bearings or guideways. In 
one of these guideways a stem is received; and 
the other guideway receives a second stem, 


which has a flange and a threaded end, screw- ; 


ing in the conical core of a valve provided with 
an integral flange. A conical ring of flexible 
material fits on the valve-core, between the 
flanges. The valve is made preferably in sec- 
tions to permit the convenient removal of the 
ring. 

VALVE FOR PUMPING-ENGINES.—JAMES 
S. ATKINSON, 601 Twenty-sixth St., Louisville, 
Ky. The inventor has devised a valve and a 
steam-chest having a flat base provided with 
central and end ports and with a curved ex- 
haust passage formed as a groove in the base. 


| 


steam to and from the piston cylinder through 
the proper passages, and is itself acted on by 
live steam and thereby shifted at each half 
reciprocation, so as to cut off steam at tue 
right moment. The formation of the passages 
as grooves effects a considerable economy in 
the construction of the engine, as compared 
with cored castings. 


Electrical Apparatus, 


ELECTRICAI, CONNECTION. — WiLLIAM 
GrerHArRD?T, Hazleton, Penn. It is the purpose 
of this invention to provide a convenient de- 
vice for facilitating the connection or discon- 
nection of electrical wires. The electrical con- 
nection has two insulating sections, one being 
provided with a projection and the other with 
a cavity in which the projection is received. 
Oppositely-disposed dogs are carried by the 
section having the cavity, and work through 
the walls to engage with the projection of the 
other section so as to hold the two sections 
together. Electrical conductors are carried in 
the sections and are in contact with each other 
when the sections are engaged. 

ELECTRIC SWEEPER AND DUST GATH- 
ERER.—Corinné Dourour, Savannah, Ga. In 
the casing of the sweeper rotating brushes 
are arranged which are driven by an electric 
motor. Above the brushes is a suction-fan also 
driven by the motor and serving the purpose 
of throwing the sweepings and dust upwardly 
against a screen containing a sponge or moist- 
ened cloth. ‘he arrangement is such that the 
motor can be readily moved when the machine 
is not to be used as a sweeper. If the device 
is to be used for street cleaning, a scraper Is 


A piston and cylinder have a flat top provided added which serves the purpose of loosening 


pin; a lower insulating piece designed to fit 
over the reduced and screw-threaded end of the 
pin; and an upper insulating piece comprising 
a part having a central bore and a screw- 
threaded metal lining inserted in the bore. A 
cap is cemented both to the upper insulating 
piece and to the lining. The upper insulating 
piece is adapted to screw on the threaded 
end of the pin and to clamp an electric wire 
between itself and the lower insulated plece. 


Mechanical Devices. 


WINCH.— Rorertr A. McLeop, Kaihu, Auck- 
land, New Zealand. This improved winch is 
a direct fair-lead winch, which, when swung 
around at the required angle, hauls, lifts or 
lowers loads directly without the use of lead- 
locks. The invention comprises a winch-barrel 
driven by vertical gear-wheels from a main 
horizontal gear-wheel, which is movable on a 
circular guideway bolted into a frame, so that 
the winch can be turned through a portion of a 
circle. A pull-back drum operated by gearing, 
and a horizontal capstan or gipsy, are pro- 
vided. A vertical shaft carries a capstan or 
gipsy on its upper end and is secured to 
the main horizontal gear-wheel. 3y means of 
clutches the vertical gear-wheels can be thrown 
out and the winch held in horizontal adjust- 
ment. 

LUBRICATING APPARATUS.—-LEON Ser- 
PoLLET. Paris, France. The invention is a me- 
chanically operated lubricator of the kind tn 
which oil is drawn from a reservoir by a piston 
and delivered to the parts to be lubricated 
through distributing-pipes. In the present 1n- 
vention a piston is provided, which is de- 
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under pressure. 


Designs. 


SMOKE-PIPE REGISTER.—GEorRGE KEss- 
LER, Brooklyn, New York city. The leading 
feature of the design consists of a rim joined 
by openwork with a solid ring and a center- 
piece set in the ring. 


COLLAR-PROTECTOR.—LOoUISE R. SEwWwARD, 
New Brighton, Richmond, N. Y. The shape of 
the collar-protector is that of an elongated 
oval, both sides being convex and one some- 
what flatter than the other. The side which 
is least flat has in its middle a V-shaped 
notch resolving the two portions of the collar- 
protector into halves in which all the marginal 
lines are convexed or inwardly curved lines, 


terminating at the ends in sharply rounded 
corners. 
TROUSERS WANGER.—TimotrHy B. SuHv- 


MAN, Tyrone, Pa. ‘This device consists of a 
semi-circular portion formed with a _ stout 
spring wire having a bend or loop at one side 
of the middle for attachment to a nail or hook. 
Two pairs of jaws «ere provided, one pair 
being attached to each end of the wire and 
having teeth designed to grip the trousers 
legs at opposite points. 


PRINTING-FILM.—BENJAMIN Day, Hobo- 
ken, N. J. This printing-film for printing skies 
on photographs has a series of dots arranged 
irregularly. Novel and valuable results are 
claimed for this film. 

Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 
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‘Wusiness and Mersonal. 


Marine Iron Works. Chicago. Catalogue free. 
“U.S.” Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 


The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oii 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers. 361 Broadway, N.Y. 

G2” Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


REY Hhueries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be‘paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and paye or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase auy article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. rice 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. 

miber ats sent for examination should be distinctly 
marked or labeled. 


(8020) S. E. D. asks: What would be the 
proper lengths of the tubes mentioned in the 
ScIENTIFIC AMERICAN of November 24 for a 
full set of chimes of ten notes? Will the 
tubes give as clear a tone as bells of the 
same pitch? A. The lengths cannot be given 
exactly on account of the variation in diam- 
eter and thickness of the tubes. They can be 
cut off a little longer than the length given 
and turned by filing the ends. We give the 
lengths of fifteen tubes in inches: G, 11%; 
A, 11; B, 104%; C, 9%; D, 9%; BE, 8%; F, 
8%;G,8%; A, 7%; B,7%;C, 6%; D, 6%; 
EH, 6%; F, 5%: G, 5%. The tubes are % In. 
external diameter and 1-32 in. thick. 

(8021) H. S. G. asks: Is water a conduct- 
or or a non-conductor? A. Water is a non- 
conductor of electricity. It has a very high 
resistance when pure. The addition of a trace 
of an acid will, however, reduce the resistance 
so that it will conduct fairly well. When this 
is done electrolysis takes place. 


(8022) H. H. G. asks: Can you tell me if 
I should shellac the plates of a Wimshurst ma- 
chine which I am constructing? I am making 
the plates of hard rubber and they are elght 
inches in diameter. A. It is well to shellac 
the plates of a Wimshurst machine, even if of 
hard rubber, since the shellac prevents the 
deposit of moisture from the air upon the 
plates. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


DECEMBER 325, 
AND EACH BEARING THAT DATE. 


1900, 


[See note at endoflist about copiesof these patents.] 


Abdominal support, H. S. Gates........ +++ 664,398 
Accumulator, L. Renaud................05 664,679 
Advertising device, electric, P. Dawson. + 664,807 
Aging apparatus, Wine or liquor, A. B. C. 

Dowdell) ae 33 sciatica s Sedaiere tases 664,538 
Air-compressors, unloading means for, G. 

de Laval and G. P. Aborn,....664,562, 664,563 
Air cooling and _ agitating apparatus, 

BY. OR... Porter ss. 22 os eae. sole dra Siska Siaye aes 664,776 
Alarm. See cord-tension alarm. Low- 

water alarm. 

Amalgamator, grading, A. Z. Baldenebro.. 664,712 
Anchor-rope attachment, boat, C. C. Freer 664,738 
Ash-pan, W. S. Anderson. wee. 664,708 
Auger, earth, W. B. Gibso . 664,741 
Automobiles, combined conden: 

board for, L. Fr. N. Baldwin............ 664,373 
Axle, J. H. Taylor............... «+. 664,447 
Axle and box, vehicle, J. G. ‘Anderson. 664,611 
Axle for automopiles, steering, J. B. Deck- 

OT) Sais le Wea ve eaichn fet hs oS 0h ae oe! sides Sey eceianee Sueno PRS 664,729 
Back-peda “brake, I’, P. Hinckley...... 664,749 
Bag. Sec vnive hag. 

Bag-holdc » Vicks and P. L. Hoff- 
man - 664,409 


Balance-vs 
Baling-pres., ‘+ 
Baling-press, ~ 
Barrel-carrier, &. 


664,734 
66 4,423 
. 664,701 
664,623 


Barrels when steani:.:, 

euring, F. E. Jewe:!... 55 
Basket, W. T. and J. TL. fen ete 
Bearing, antifriction roller, 5. 2 ¢- vs 299 
Bearing for colter or other six - 

lubricating and  dust-proof, 

Coombs and L. A. Brooks.......... 

Bearing, roller, J. A. Perkins...... 664,8z0. + 
Bearings, closing-up device for axle, F. 

SU ON Dose 5 Sra iacd esaca air stes ane’ ova fate istavesatare eo) 664,117 
Bed-bottom, spring, W. DPD. Flunt.. < BOL 7545 
Bed, folding, D. Wisner........... ; 
Redclothes- holder, M. S. 


Beer, etc., cold-air-pressure apparatus for, 
GeSchmidt Vanes eects ie concer spear are 664,824 
Beet-topping-machine, J. H. Luhrs......... 664. 120 
Bench. See washbench. E 
Bicycle, H. C. Weeks.............-s0.00- 664,826 | 
Bicycle-chain, A. I. Jacobs.......... sees 664,481 
Biecyele-support, A. MeCollom. ++ 664,490 
Billiard-cne, J. Brauers..........0. 0c e eee 664,598 
Binder, automatic lock, FE. A. Trussell..... 664,225 


Blind, outside window, W. Alford........ 664,451 


Boat, life, BE. A. Manny......cceeeseeeees 664,769 
See water-tube boiler. 


Boiler. 


Boiler, T. P. Connelly...... +» 664,534 
Boiler furnace, steam, C. S ann 

and K. Vischer............0.. weeeeees 664,473 
Bookease, sectional, C. Snyder....... - 664,687 
Book, manifolding order, S. S Cooke. 664,384 
Book-marker, C. W. Kromenaker..... ++ 664,417 | Machinery. 
Book or copy holder, B. T. Montgomery... 664,664 
Book or music rack attachment, W. A. 

TMP YP sesstas Vaatesrtnle c cheresd suse ere teal ane 664,419 
Book, separable, F. H. Gilson. . 664,544 
Bottle, W. A. Fries, Sr.......- 664,739 
Bottle, non-refillable, J. H. Barr 664,376 


Bottle, non-refillable, H. J. Bloom .. 664,605 
Bottle, water, W. B. Fenn . 664,472 
Box. ’See  butter-box.  Mail-box. | Mateh- 

box. Paper box. Ticket-box. 
Box-corner binding-strip, W. J. Pierpont... 664,676 
Box-fastener, H. C. Knox........ cee eee eee 664,415 
Boxes, construction for faney, H. J. Erk- 

GUS WAGE eiokenc As pasacatar el andedims o 2m ce ahafsre Shade 664,471 


Brake. 


See back-pedaling vehicle-brake. 
Brick loading or 


00D or METAL / 
Workers"*=< 


Without Steam Power should 
use our Foot and Hand Power 
Send for Catalogves 


A—Wood-working Machinery, 

B—Lathes, ete. 
SENECA FALLS MFG. CO. r 
695 Water St., Seneca Falls, N.Y. 


NGINE&F, 


“ATH 


0 


E 


OT) TOOLS avo SUPPLIES “2277 


MACHINE SHOP OUTFITS, 


< SEBASTIAN LATHE CO'Z°,SUNNERT 0: 


Foot and Power 


SHEPARD LATHE CO., 


and Turret Lathes, Plan- 
ots, Shapers, and Drill Presses. 
133 W. 2a'St., Cincinnati, O. 


umoading apparatus, T. 


Bh, Ayotte and A. A. Charbonneau... 664,711 
Broaching-press, J. A. Baker......... é. 664,615 Pi efitters! 
Bucket, minnow, J. R. Brinck 664,719 
Burner. See gas-burner. r kit is not. complete un- 
Bu cron Dox J. ‘es Cc. Aone abst i Sc eotuan You it isn the famous 
uttonhole marker and spacer, oy. 664,759 : 
Cabinet, buffet, 'T. G. Walpuski......... 664,697 ST ILLSON WRENCH 
Call-box, electric, E. E. Salisbury - 664,681 
Camera, roll- holding photographie, J. P which is particularly adapted for turning out the best 
Meyer 3 : i 664,770 | Work without crushing the pipe in the least. All parts 
Ga (Bessvilcah, Slivertaie SPR ata , are drop-forged. Once’ tried, it is always used. It has 


Canceling machine, letter, S. 
Capsules for bottles, ete., machine for man- 

ufacturing, I. 
Car construction, railway, J. H. Horne. 
Car-coupling, S. 
double-hopper-bottom, G. 
flat, 
Car grain-door, 


Car, 
Car, 


3. Pettee.... 664,429 
664,516 
664,552 
. 664,608 
664,760 
- 664,646 
. 664,716 


WALZKG aia rosa Seine eae 
Pe BUSH eiesa nnneaccat 


G LL Wing 


A. T. Bramer 


Car or wagon stake, G. H. Wall .. 664,793 

Car-roof, H. W. Beimdiek, Jr + 664,602 

Carbureter, J. F. Bennett......... . 664,457 | 

Careasses,. apnaratus for handling ™TOOL 
W. C. Jarvis.......... - 664,410 | 


Card-holder, J. D. 
Card-bolder 


Carpet-cleaner, W. a 664,606 
Carrier. See barrel]-carrier. Qomsontned 
Garts, Js. 0. UMENUItV 8 tects ca tae ds 664, 666 
Case. See bookcase. Jewel-case. 
Casket-lowering device, A. C. Richardson. 664,581 20th - 7 
Casting, composite metal, W. D. Sargent.. 664,438 . 
Castor-bean-popping house, C. Saxton...... 64,536 CENTURY EDITION 
Chairs, playing-board and guard for infants, 
Be PNA DOT Se lis foseesit aise clots corset oes Sane ake 664,542 

Chart, adjustable dress, H. C. Wilsor .. 664,700 
Chuck, planer, Ji SSNOS8Se. sae ees Caceae 664,688 
Chureh or altar safety apparatus, D. G. 

Mime rty: see he dei Urethane) 064,541 THE EUREKA CLIP 
Clamp. See saw-clamp. 

clamp. 
Clamp or bracket, B. F. Durham 664,390 


Clasp for 


Simpson... esate .. 664,685 | erally. 
Clasp for shoes, ete., S. Cohen............. 664,467 
Cleaner. See carpet- -cleaner. 

Clip. See hame-clip. 
Clip or card-holder, F. S. Webb.......... 664,517 
Clock striking mechanisin, J. Gutekunst... 664,404 


Clothes-line reel, Huebner........... -. 664,640 
Clutch, E. Prouty ». 664,431 
Cock, lock, J. B. Campbell, «+ 664,462 
Cock, stop and waste, J. B. Campbell..... 664,463 
Coin-controlled mechanism, R. FE. Monger.. 664,569 
Collar-pad fastener, J. E. Chantler......... 664,464 
Collar-spring, S. A. WKoltonski............ 664,648 
Collector-ring, II. G. Reist 66-4,503 


Compass attachment, S. D. Patrick 664,497 SY) 
Conveying apparatus, S B. Peck.......... 664,427 AN 

Cop-tube mandrel, D. Jackson . 664,643 CG 
Copper, extracting, »» 664.537 $5 PRESS 
Cord-tension alarm, C.  Bransgrove...... 664,717 

Corn-eutter, C. 0. Eberlein. 664,627 | paper, ete. 


Cornhusker 
den and J. B. Himes. 


Cornet, 


Kelly 
lock-rod, D. 


Y ereric 
y 
= 
by: 
y 
RY 
2 
x 
A 
ha 
Is 


» 664,558 | 
» 664,753 


garment-supporters, 


CATALOGUE 


many imitations but no equais. 

Price list on application to 
WALWORTH MANUFACTURING CO., 

128 TO 136 FEDERAL ST., 


“The Wo Working: Rule of Every Tool ” 


See explanatory cate 


BOSTON, MASS. 


ees cheap or costly, common or 
uncommon, belonging to every trade 


and profession, 


is exhaustively de- 


scribed and accurately illustrated in 


MONTGOMERY & CO.’S 


TOOL CATALOGUE 


thenew, improved and revised edition 
for 1900. Printed from new type, with 
hundreds of new pictures and explana- 
tions of the latest Tools manufactured 
for every known purpose. A book that 
all should bave for reference and 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yezs. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
Book marker and paper clip. 
Does not mutilate the paper. 
used repeatedly. In boxes of 100for 25c. 
To_be had of all booksellers, stationers 
and notion dealers, or by muil on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated afery 
Pin Co., Box 81, Bloomfield, Node 


study. By mail for 4 cents. 
MONTGOMERY & CO., 105 Fulton St., New York City. 


Can be 


and shredder, 


CARDS, etc. 


Gireula or r small Newspaper_ Press 
maker or saver. son stamp for catalogue, presses, type, 
THE.PRESS CO., Meriden, Conn. 


Typesetting easy. Money 


664, oo 
664,434 


J. Richmand. 


Corset-shield, P. M. Matt . 664, 659 
Coupling. See car-counling. « Thill-coupling, 
Cows from kicking, device for preventing, 
J. F.. Wallace..... sis arbons erhdeee/anelern wearers 664,794 
Crate, ax-handle, H. G. Graves. ~. 664,475 
Cuff-holder, P. O’Donnell............ we. 664,577 
Cultivator and harrow, M. Smith....... «» 664,696 
Cultivator, hand, J. H. Anderson......... 664,60i 
Cultivator replanter attachment, M. G. Prices right. 
Mitchell seeees 664,663 
Cultivator-shovel. +» 664.3) 
Curtain, adjustable storm, F. P. y.... 664,7 
Curtain fixture, J. B. Bernier............. 664,618 
Cut-off, down-spout, G. A. Higgins......... 664,548 
Cutter. See corn-cutter. 
Cylinder-tooth, P. Swenson................ 664,416 
Delivery mechanism, 0. “Roesen.......... BEA FSS 
Distilling and refining oils, T. Macalnine... 664,815 
Dock, sectional floating construction, W. 
AMI OSON: 2 oor 58 5: 512 shavec cage anerdlecela ore tee thug 66-4, 758 
Door, grain, J. E. Brown and H. H. Win- 


ters 


Drafting and 

Cc. Day 
Dredging’ apnar 
Driving mechanism, 
and making same, 
H. R. Vidal 


Dye 


Edging device, J. P. Brown............06 664,530 
Egg beater and mixer, combined, R. G. 

andH: Hy Rabig eras 2 sit sce ata cets 664,779 
Electric currents into effective mechanical 

energy, converting the energy of al- 

ternating, R. Eickemewer............ 664,733 
Electric cut-out, J. H. and H. Trumbull... 664,511 
Electric heater and circuit-controller there- 

FOR TTA OS ee eres, Centon avecaaeieyeohe 664,371 
Electric-machine brush-holder, dynamo, C. 

Wa Rah ceyti ce ssn Sainwve pisiatds Sista a ~. 664.649 
Electric machine, dynamo, I. Fishe .. 664,296 
FElectromagnet-coil, S. D. Snrong. 664,442 
Ellintic spring, 0. Morrill and H. P. ‘Wells. 664.571 
End-gate fastening, J. Pearson........... 664,498 
Engine. See internal-combustion engine. 

Rotary engine. Steam-engine. 

Engine cylinder-head, R. L. Ambrose..... 664,453 
Engine flv-wheels, starting-jack for, J. F. 

PPM DIG. vecuiadhoeis weecatie: Space fa secelSah canis. a sieee 664,510 
Engine speed-regulator, explosive, H. Sut- 

CONS sis crated ctat acatcrow iene chopent evar aareas eee 664,529 
Engine tender, traction, F. J. Weir....... 664,599 
Engines, incandescent igniting device for 

explosion, G. Miari and F. Giusti.... 664,661 
Envelop, I. F. Long. 664,566 
Envelop, J. A. Ullman... 664,694 
Exhibiting device, B. Trop staned dein tate .. 664,692 
Faucet and overflow, combined, W. G. 

Wilichet cs wi fais Ohare as ceesiaciees -.. 664,208 
Feather quills, achine for grinding, Ss 

TSO VV oa Cha se a se esl os ant aps os ore nog av aeeuares Beadle ee 664,564 
Feed-water-pu I S. Me- 

Dougall .. 664,572 
Feeder, boiler, J. Barry and M. L. Shaugh- 

NESSY. > «eco Nimes oe oe eet eer teres S - 664,456 
Feeder, steam-bo . W. Vidlund. 664, 6)6 
Feeding and wate ing poultry, device 

Bi. SouthwieKeis oi. cee ess ees eed . 664,591 P.O. 2° J 
Fender. See firenlace-fender. 
Fertilizer-distributer, J.C. Holtzclaw.... 664.477 
File, L. C. MeNeal............ceeeee 664,573 
File, prescription, H. I. 664.482 
File __susnension - device, Patanry dD. &E. 

Hunter 2. ccs es sip WSs Sighs eagace © 664.755 
Filter, J. C. Henderso~ 664,408 
Filtering material <= - 664,782 

: ‘bowl, S 664,525 
5 : ' 664.302 
r vable wall, floor, 
athe a Sit Bak co aaeders stale 664,658 
‘ BRUNI OR wes aco aieis:  apels eecavane s 664.439 
e. WE Woods.........05 664.702 
Ps hk HAN sector tate e sete was 664, 4705 | 
via, GC and H. E. Setchell.... 664,786 
= sure_moter W. E. Simpson...... 664,787 
ta, G W. Turton................00. 664,449 
»+ and delivery mechanism, W. Scott. 664.289 
» mechanism, 0. Roesen...... ..... 664.583 
' linder, O. Roesen....... wee 664,584 
; 1 See watering-fountain. ; 
ttomatic, C. BE. Perry............ 664,499 


eth-furnace, 
eddiary furnace. 


664,621 
684,727 
664.628 
664,505 


664,450 


Powerful, 


for 
change of belt or loss of time. 
pecia 
working Machinery, 
Planers, Boring Mills, 
Cement. 
Machinery—in fact all kinds of ma- 
chinery requiring a change of speed. 
With it a large increase and 1. better 
grade of work can be proauced. 

CE” Send for handsomely illustrated 
catalogue ** S. A.” 


REEVES PULLEY CO. 


CASTINGS: Both GREY IRON and BRASS. 


PATTERNS: Woop and METAL, made 


from drawings and blue prints. 


We manufacture castings and specialties of every 
description and weizbt and can build your patterns, if 
necessary, having a full equipped meta 
tern shop for this purpose. Send us your inquiries. 


and wood pat- 


WEST SIDE FOUNDRY CO., TROY, NEW YORK. 


Responsive, 
Durable and Efficient. 


“The Reeves” 


Variable Speed 


Countershaft 


securing, any speed without 
Se 
ly adapted for all kinds of [ron- 
[ron Lathes, 
Shapers, etc; 


Machinery, Experimental 


free. 


COLUMBUS. IND,, U,S. A. 


PE LELES 


MR. DEALER, it will PAY YOU to write us. 
OTTO KONICSLOW, CLEVELAND, Ouio. 


iba Automatic Machines 


Send for Our 
CATALOGUE 


FOR 


? FORMING WIRE 


from coil into shapes similar 

AY to cuts. We can furnish ma- 

aes or goods, as desired. 
E> Send for Circulars. 


BLAKE & JOHNSON, 
WATERBURY, CONN. 


See boiler-furnace. Regener: ative 


Smokeless furnace. 


Ly Peslin...ceccccencccccasees 564,973 


© 1901 SCIENTIFIC AMERICAN, IN 


peal WITH U US S ONCE ANp y 


ESTIMATES FREELY FURNISHED; 


SEND FOR CATALOG NO. 4.) 


Cc. 


MILLS-FOR ALL MATERIALS. 


OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSBING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 

TON-SEED T0 ROOTS AND HERBS, 

BY AN _UNEXCELLED PRO- 
CESS. IF YOU WANT 
-JANY KIND OF A 
AMILL OR GRINDING 
MAGHINE, COME TO 
US. AND YOU WILL 
g GET THE BEST 


aoe 
D You wonr CHANGE: 


SPROUT, WALDRON & CO. 


MUNCY, Pa. 


Furnace-grate, W. R. W000 i see rsentn nts 
Furnace-grate, C. E. Wyman. é see 
Furnaces, appliance for supply ng air to, 
ss Sr., and J. Vicars, Jr. 
and apparatus for pla. 
race, G. McMullen. é 
Gas burner for cooking stove 5 “e ¢. +» ace y- 
lene, F. Trendel.............6.- eats 
Gas-check, adjustable, T. EK. Leese... 
Gas generator, acetylene, D. M. Dorman... 
Gas storing and distributing apparatus, ace- 
tylene, G. M. A. Claude and G. A. Hess 
Gas, washing, R. E. Pipping and 0. F. F. 
Trachmann 
Gate, D. W. Aylworth... 


Game y lg same, 


Gear for transmitting pov 

CHEBLOR: 7 siisote vaste arena Me leveres Gttast user sacsti. be 
Gear, Speed reducing or multiplying, 

Da vidSOmne ie s.es oie So Sia a wie oR aie a S15 Sieh drains 


Gearing, J. 
Gem-setting, 


and C. Quist.. 
D. W. Costigan. 


63.621 
064,704 


664,695, 
665,492 
664,595 
664,656 
664,05 

634 333 


OBA BT7 
$64.612 


S34,.053 


664, 386 
. 664,773 
664,725 


Generator. See gasgenerator. Steam-gen- 

erator. 
Governor, centrifugal, F. Ellicott.......... 
Governor, prime-motor, F. Ellicott. areata 
Grain-distributor lock, 0. H. Baker... a 
arinding machine, ball, H. M. Putnam. 664, 823 
Grinding machine, chaser, .J. B. Wallace. 6%4,512 
quaiacolated serum and making same, KF. 

Ber liO Bg eic.a.e Wovctssan ae ace eerie ese rs elon ede 364.377 
ium or gum wastes, regene 

Brimmer_....--....-5- C64 529 
Gun-mount, W. H. Driggs..............648- 664,732 
Gutter-hanger, W. Heib.............0.005 P51,637 
Hame-clip, W. C. Johnson. 664,211 
Hammer, blacksmith’s, J. Wa 61.693 


Hammock, I. E. Palmer 
Hammock-support, I. E. 
Handles of brooms, scrubbing-brushes, cte., 

device for securing, W. Knieper.. 


Hanger. See gutter-hanger. 

Harvesters, mowers, etec., knife for, H. 
C93 (01 1G 03s erp Re a Scat EOE tra EOR Nene TO ae erty 

Harvesting machine, potato, H. Harms and 
HH a SO CPOlKG ses oi ois Se tos ee tice c vatinos Ss 

Headlight, F. B. Lash.. 

Heater. Sce electric hea le heat- 


er. Water-heater, 
IIeating and ventilating systems for build- 
ings, D. W. Anderson................ 
Heating Apparatus, steam, 
J. Kelling sapeeea 
Hides, treating, F 
Hinge, spring, W. K. 
Hoisting and car 
N. E. Brown. es 
Hook. See Fish-hook. S 
Horseshoeing-stall, J. A. Gray 
Incubator, J. L. Macy........ 
Inkstand, .A. L. Newton 
Insulator, FE. Renault..... 
Internal-combustion engine, 
TAINS; Poisaterctere sangre ci sttvote selene folie ore onda 
for preservation thereof, electro 
treatment of, H. L. Hollis............. 
Irrigator and insufflator, rectal, 
ner 


“Way land. 
Sanstrom............ 
ng device, overhead, 


see ee eee 


Tron 


: or ine 


664,413 


644,670 


664,406 
664,418 


664,706 
664,644 
664,593 
664,682 
664,622 


664,402 
664,657 


. 664,424 


664,432 
. 664 632 
664,550 


- 664.796 


Jewel case or box, M. : 664,520 
Joint. See pipe-joint.  Rail-joint. 

frame joint. 

Knife-blade, R. H. Dickinson......... «.. 664,536 
Knitting-machine needle, A. D. Dodge. - 664,808 
Labeling machine, bottle, T. A. Weber.... 664,797 
Ladder,’ G:  Coplantz. nei. ere se cee 664,385 
Ladder, break-away, F. M. Z. Knight. 664.414 
Lamp, acetylene-gas_ b: le, W. A. Pen- 

BLOND iran 20a da casera che Na paralat deste nie aged se alee Se 664,775 
Lamp-burner, J. Gregory . 664,742 
Lamp, carriage, E. M. . 664,783 
Lamp, electric-are, R. E. Ball 664,713 
Lamps, regulating-socket for mnltisament 

incandescent electric, C. A. Hussey... 664,554 
Lawn-sprinkler, R. H. Dengler....... 2 664,730 
Lawn-sprinkler, A. G. W. Peterson and Z. 

Ws, Wa aAslamns oct Ss irs ie crear rne es 664,428 
Lead, treating white, T. C. Sanderson...... 664,437 
Let-off, friction, T. Brindle and M. O. 

Steere: 2 icsoe lawns - 664,380 
Life-preserver, H. J. Enn - 664,395 
Lime-slaking apparatus, .... 664,440 
Liquid with compressed gas, apparatus for 

actuating, R. Conrader............... 664,723 
Liquids in fixed quantities, apparatus for 

drawing off, E. BANC T. and W. L. 

Cole a. ice vec c ees 661,€29 
Lock, W. B. Moore. . 664,422 
Lock, A. Petersen... - 664,674 
Lock, J. Rikard............. + 664,582 


Lock-rod, rotary, D. E. Hunter. 
Loom filling-replenishing mechanis 


. 664.754 


StIMMPSOM srs ites hares sais wed Seo ccaa aed eae 664,790 
Loom picker-staff buffer, F. A. Mills...... 664,817 
Loom picking mechanism, M. M. Lahue.... 664,560 
Looms, pneumatic shuttle and _ picker-staff 

buffer for, F. A. Mills.............. 664,816 
Low-water alarm, M. R. Schaffer.......... 664,785 
Lubricating device for piston-rods, R. EF. 

McCuen and P. J. Gormley.......... - 664,491 
Mail-box, package, A. C. Chase. . 664.631 
Match-box, L. C. Fay.... 664.735 
Match-box, G. R. Odean.... . 664,576 
Match-machine, W. F. Hutchinson. - 664,642 
Match, safety, C. Haslwanter, Jr 664,609 


Matrix die setting machines, distributing 
apparatus for, FE. Wenscher.......... 

Medical use, serum preparation for, F. 
Ber liog. ioe be sated aes tothe uk Sate sae se eerhes 

Metal, machine for making expanded, E 


Bradford .... 
Metal tank, F. 
Mill. See rolling- mill. 
Mirror attachment, W. H. H. Wright 
Molding-machine, G. W. Paclker. 
Motion, device for converting vibra tor 


rotary, E. B. Chapman..............- 
Motion to distant points, means for trans- 
mitting, D. P. Thompson.............. 
Motor. See fluid-pressure motor. Rotary 
motor. Wind-motor. 


Music-sheets, automatic device for engaging 
ends of traveling, R. J. Bennett 


Muzzle, T. B. White...... 
Nitroso bases stable, render 
DU Fe = ash eeederes cabchons sah lees Sgudtenteiere eee edie 
Nozzle for oil or other bortles, L. M. Ca- 
bana: «0: #38 dacs soertvace Behe . 
QOil-can, 0, Nordhaugen....... 


Ore friable, 
Ore-separator, 
Ore-separator, 


bath for rendering, I 
A. C. Hartung 
A. R. MacDonald, Jr. 


664.698 


. 664.578 
| 664,379 


664,421 
664.522 


. 664,426 


664,382 
664,594 


664,604 


. 664,800 


664,709 
664,461 


. eet den 


664,488 
664,635 


- 664.768 


Ore-separator, electromagnetic, E. Kreuser.. 664.650 
Packing, C. H. Miler Be aes 664,487 
Painting apparatus, N. Stow......... . 664,791 
Pan. See ash-pan. Vacuum-pan. 
Paper and producing same, P. Hake...... 664.743 
Paper box, E. M. Scott............ . 664,588 
Paper boxes, machine for making, : 

BROOKS: \ sare sce aiern wood soe eee eco one 664, 15S 
Paner tubes, machine for “making, Cc. A. 

Bailey . 664,614 
Pendulum-locking device, H. Groom . 664,403 
Pessary, H. M. Paine......... . 664,495 
Photoengraver’s _ printing-frame, 


Laughlin 
Piano-action, J. J. Healy 


664,665 


. 664.407 


Pipe-joint, flexible, G. F. Hughson . 664.479 
Pipe-wrench, FE. F. Comber...... . 664,625 
Pipe-wrench, H. H. Hunter. » 664,041 
Pipe-wrench, N. Nilson . 664,425 
Piston for single-acting engines, : 

Good . 664. 101 
Plaiting apparatus, 1 664,722 
Planing machine for “curved work, wood, 

Bo De Wii tne vitesse endl ate sina ene rees 664 519 
Planter, corn, W. Lincoln..............005 664 767 
Plate-holder, magazine, C. G. Warnecke and 

Ww. FIGRthe ot Pao see on eek 664,795 
Plow. R. L. Morrison - 664 £70 
Plow attachment, W. 664,527 
Pneumatic-despatch-carrier system, J. M. 

FIR CCOR foi ad Saale Heise Pas SS ead 664,547 
Pneumnatie snring or cushion, 8S. H. Stubbs. 664,444 
Portable heater, J. L. Hollingsworth epee . 664,751 
Precious metals from. river-beds, machine 

for collecting, J. R. Drake............ 664,626 
Pressure-gage-testing apparatus, C. B. Ros- 

WOPtH of dale Adee cesta esac eens 664,805 664,°06 
Printing-machine, T. M. North re :+064,574 664 AT5 
Printing- ney 664.595 

664,726 

664 NTS 

Printige woe eeliniok F. J. Harbridge. . 664,744 
(Continued on page 14) 
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Elgin Watches 


possess every desirable modern 
Improvement — are acknowl- 
edged to be 


The World’s Standard 


in accurate time-telling and en- 


durance. Jewelers everywhere 
sell and warrant the 


Genuine Ruby Jeweled Elgin 


An Elgin Watch always 
has the word “Elgin” ecn- 
graved on the works— 
fully guaranteed. 


Booklet Free. 


ELGIN NATIONAL WATCH CO. 
ELGIN, ILL. 


of every description for 
Stationary. Marine or 
Automobile Engines, 
Dynamos, Magnetos, 
Starters, Coils and 
Plugs for either touch 
or jump spark. 


FINE WORK 


No machine on the market can equal 
our No. 00 Hand Bench Milling 
Machine with two speed counter. 
Spindles-and bearings of hardened 
andgroundtool steel. Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. Traverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 


The Pratt & Whitney Co., Hartford, Conn. 
GRAND PRIX, PARIS, 1900. 


THE SANITARY STILL 


youn kitchen stove furnishes 
plen of distilled aerated water at 

trifling cost. ‘Simple as a tea kettle. 

Mrs. JULIA DENT GRANT, 
widow of the famous General writes: 
**T have used your Sanitary Still and 
am very much pleased with it. The 
water from Still is pure and palat- 
able.” The Sanitary Still used in 
the WHITE HOUSE. Highest 
award at Paris Exposition. 


CUPRIGRAPH CO., 
Write for booklet. 138 N. Green Street, Chicago. 


American Sheet Steel Company 
Battery Park Building 

New York 

Manufacturers of all varieties of 
Tron and Steel Sheets 

Black and Galvanized 

Plain and Painted 

Flat, Corrugated and 

6*V"’ Crimped 


Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company’s 
Planished Iron 

W. Dewees Wood Company’s 
Refined Iron 

Wellsville Polished Steel Sheets 


$50 A Week 


And Expenses Made By Live 
Agents Selling 


THE ACORN LAMP 


Underneath & overhead generators, 


MAKES ITS OWN GAS 
At a Cost of One Cent for Ten Hours. 


Gives Better and Brighter Light Than § 
Electricity. A bsolutely safe. Nosmell, 
no trouble. Indorsed and approved by . 
Fire Insurance Underwriters. Made 
in 25 different styles. Prices from 
#4.00 up. They sell on sight to stores 
and families. Guaranteed to give 
satisfaction. Wehave agents who 
@re selling [0 to 20 lamps per day. 


It’sa wonder. Cataloguefree. Write 
for terms to agents. 


AGORN BRASS WORKS, 
Dept., 10, Chicago, Ills. 


A_ high-class 
self-regulating 
incubator on @ 
small scale. 
Fifty egg ca- 
pacity. Heat, moisture and ventilation 
automatically and perfectly controlled. 
Price only $7. 

Send for the Wooden Hen Book; 

mailed free, together with a book about the 


EXCELSIOR INCUBATOR, to those who 
name this paper. 
GEO H. STAHL, Quincy, Illinois. 


Propelling mechanism, boat, J. H. D. Gerken 


664,545 

Pump, W. F. Singer.........cesee reese eee 664,507 
Pump-governor, R. Conrader.. +». 664, 168 
Punch, die, G. C. Ainsworth......... «+ 664,925 
Push-button, electric, T. A. Nathans...... 664,667 
Pyrometer, H. von Koehring.............. 664,764 
Rack. See book or music rack. 
Rail-joint, F. A. Brewer..........eseeeees 664,620 
Railway aero-electric brake, C. Luyers.... 664,812 
Railway electric safety appliance, E. L. 

OCU EE sae ois aces ote bits hate wane se tetoitleve 664,819 
Railway-frog, J. Barry ... 664, oie 
Railway-switch, F. S. Pearson............. 664,579 
Railway-switch, automatic, W. W. Hoffman 

and F. W. Power's.........cesececseves 664,750 
Railway-switch, safety, A. Kuentz and A. 

TYOnkKOr oasis cio eeu as «ayaa crate cierdusess o!eis 664,051 
Railway-tie, metallic, R. O. Southworth... 664,789 
Railway-track bed, J. W. Gay............. 664,740 
Railways, construction for third-rail elcc- 

tric, W. Courtenay............ cece eee 664,470 
Rake and marker, combined, W. H. Smith. 664,785 
Receptacle, coin-freed, J. O. Fowler, Jr.... 664,736 
Record and index, card, J. H. Rand...... 664,504 
Refrigerating or ice-making machines, re- 

generating and filtering apparatus for 

salt solutions in, G. Doderlein......... 64.587 
Refrigerator, J. H. Mann.............. - 664,815 
Regenerative hearth-furnace, E. Blass..... 664,526 
Rein, safety, O. M. Whitman........... . 664,5°8 
Rendering apparatus, S. H. Brown......... 064,729 
Rice hulling and cleaning machine, J. 'I. 

CLARK s scfecg kc aceiere esis trae Moiese Siaretere Haksretaree 644,533 
Riveting apparatus, pneumatic, J. J. Tynan 

and H. C. Mostiller............e.eeees (64,596 
Rolling-mill, J. Kennedy.............06 . 664,635 


Rolling-mill, car-wheel, F. A. Wheeler. 
Roof, tin, In May...:..... cece cece wees 
Rotary engine, G. R. Ibach.. 
Rotary engine, L. Legendre.. 
Rotary engine, F. G. Tees..... 
Rotary engine, W. D. Williams. 
Rotary motor, A. Lestrade....... 
Saw-clamp, J. A. Almquist.............2. 
Schiele rossing attachment, R. H. Dickin- 


Seale, automatic fur, E. B. Boggs ave, ararete 
Scissors, J. Badger............ceeeeee 
Serew cover or guard, set, R. W. Pratt. 
Serew-driver attachment, G. C. Cady.... 
Serew-plate, Z. G. Ward.............e.00. 
Screw, rigging, H. S. Clement and A. S. 

THOMSON cercccceceecccscccecssscccees 
Seal, bottle, W. B. Heath. .664,636, 664,746, 
Seat attachment, spring, S. C. Hitchcock.. 
Seed cleaning and separating machine, J. 

POUT ga 2ooe 4a sage oi steal Saree ace cicnet te sehanck aceasta s 
Self-locking stand, J. B. Quinn , 
Separator screen or riddle, D. Lippy..... 
Sewerage-disposal apparatus, W. L. Church 
Sewing-machine feeding mechanism, J. F. 

MOCK enney > vissvsevetsinesd Sieere craters, alee St wean: 
Sewing-machine_ shuttle-actuating mechan- 

ism, J. F. MeKenney.........eeeeeeees 
Shaft- loop, A. Krauser. ..ceceeeee eee eeeeee 
Sharpening apparatus, lawn-mower, G. Ri- 

CATO 2c. cc rece cr ccc ceccersecesesensee 
Shaving apparatus, H. Drosse. 
Shoveling-board, N. I. Milliken 
Sliver-ean, H. Honegger........ 
Smoke-consumer, J. F. Lester 
Smoke- -consuming and fuel-saving device, C. 

H. Bryant et al......... ces cece eee ene 
Smokeless furnace, i 

Basle o cialeteys ale ale Sicieia, oad ie area. 8 ie FS eae 
Snap-hook, E. Manes... , 
Snow- plow, F. N. bLell 
Spark arrester and consumer, J. B. Righter 
Spigot and bung-remover, combined, T. Liv- 

ATL POO pew eens Mate dace eb sais Skala te agate stave ane 
Spoke-swaging machine, C. E. Roberts.... 
Stacking loose hay or straw, device for, R. 

Griswold! os oe fs dues cin So BE, oe a duelere s wcore'e 
Stair-rod and securer, W. B. Gould.. 
Stapling device, J. C. Lary..........-.00e 
Stave-sawing machine, R. P. Gerlach and 

BY Stale cavsaccsnctes cea ke Siecle bUaseve’oeyae 88 
Stay, garment, C. B. A. Smith. 
Steam-engine, W. K. Freeman..... 
Steam-generator, C. Glover.............. 
Steam-generator, J. Schoettl and C. Jaeger. 
Stitch-separating-machine, J. B. Hadaway. 
Stove, cooking. J. McCartney............. 
Stove-leg, G. Weidman.................065 
Subsidiary furnace for steam-boilers, W. J. 

Baldwin ....ccecceecccsseccccceeccees 
Sugar, crystallizing, H. Claassen......... 
Sulfuric anhydrid, making, H. A. Frasch. 
Suspenders, S. Pichl................ee sees 
Switch head-chair, stub, W. Rowlands.. 
Tack-puller, L. P. Olsen.............. 
Tap and die holder, J. B. Wallace........ 
Tap for aerated or carbonated water, draw- 

ing, Be Baron’. o:753 % one 08s 6 Sie eines oh sees 
Teeth-regulating appliance, M. A. Knapp... 
Telautograph or facsimile telegraph, A. 

POW ak: serste caste ein ecee ons 5 aides Soteteacsevetewteveiusce 
Telegraph, printing, E. Kinsman..... 
Telegraph-switchboard, F. W. Jones. 
Telegraphy, W. E. Athearn.............. 
Telephone- exchange system, C. Timberlake 
Telephone-service apparatus, U. S. Jackson 
Thill-coupling, A. W. Decker...... ....... 
Ticket-box, J. Humphrey................4. 
Tile for facing walls, ete., D. W. Ander- 

ROM cite ts Siecsen srotgiaisie. osdin delet oseieie eats eal 
Tile for heating and ventilating, wall, D. 

W.. -Anderson..... cece cecscecceenceaee 
Tiling, marble, ete., prepared for ‘having 

fittings, etc., secured thereto, F. Lam- 

DErt ccrccseccveccersccsecescsscsecens 
Tire, armored pneumatic, A. H. Lewis.... 
Tire-retaining band, rubber, E. A. Hill.. 
Tire-tightener, L. M. Richardson........... 
Tobacco-stemming machine, M. C. Baughan 


« 644,799 
+ 664,560 


664,480 


- $64,765 
. 864,509 


764,891 


- 164,386 
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664,452 


664,466 


664,747 
64,638 


664,680 


- 664,678 


664,811 
664,532 


664,772 


664,77: 
664,416 


664,504 


++ 664,388 
-. 664,662 
- 664,551 


664,485 
664,381 
664,372 


- 664,814 


664,603 
664,781 


664,565 
664,435 


664,546 


+ 664,545 


664,655 


664,399 
664,441 


» 664,737 


664,400 
664,683 
664,405 
664,480 
664,798 


664,616 
664,465 
664,630 
664,675 


- 664,436 
- 664,494 


664,513 


664,375 
664,412 


664,430 


. 664,76) 
« 644,557 


664,369 
664,691 
664,757 
664,728 
664,810 


664,707 
664,705 


664,652 
664,766 
664,748 
664,506 
664,714 


Tobacco-stemming machine, A. T. Drysdale 664,389 
Tripod, P. H. Reardon..........seeeseeeee 664,502 
Trolley, overhead electric, J. H. Brown 

and W: H. Tobin, Jr......ceccccessees 664,459 
Tubing, mechanism or apparatus for bend- 

ing, W. W. McCallum............... 664,771 
Turn-table, EB. Burr......... cece eee cere eee 664,460 
Twine, machine for making grass, J. Lat- 

EAN: ea eit oh Gare e afeersiovecetesp es azasstace aps.tid arent 664,561 
Twyer, J. Schoeler.......... .. 664,587 
Type-writer, G. W. Landon.. «. 664,484 
Type-writer, E. Sensburg............. +. 664,590 
Type-writing machine, J. B. Price.. .. 664,500 
Umbrella-holder, F. Weitman...... .. 664,600 
Umbrella-rod glamp A. G. Sa «. 664,784 
Vacuum-pan, J. and Cc. MeNeil. -. 664,493 
Valve, C. F._ Pekor......... .. 664,580 
Valve, air, T. Wheatley............ce eens 664,699 
Valve, automatic thermostatic, J. E. Noble 664,668 
Valve-bag. I. C. Woodward..............65 664,703 
Valve, reducing, J. B. Waring........... 664,515 
Valve, steam-engine exhaust, E. F. 

PAUP EB dl wh ea aces iso ieelare Rmoasar teen 664,553 
Vaporizing apparatus, A. Kitson........... 664,762 
Vaults, forming grave, D. E. Aunkst and 

W. H. Lawrence..........eeeeseeeees 664,710 
Vehicle, J. Klovstad and om W. Jonsen.... 664,483 
Vehicle-brake, J. R. Young.......... - 664,804 


Vehicle- frame joint, J. S. Copeland... 
Vehicle gearing, motor, G. P. Dorris. 
Vehicle, motor, F. B. Hopewell : 
Vehicle running-gear, S. M. Morden........ 
Vehicle-wheel, H. Kinney and J. O. Han- 

MINS ieee ie ita ae ae Sea a are eth Oo esake 
Vending-machine, R. E. Monger.. 
Violin- sans ¢.. W. Brewster... 3 
Wagon-bo A. G. Anderson...........626 
Wagon or carriage runner, F. G. and G. L. 

COTE aoe i ctie. cienetarenan sYarorece aces acral tarsiaate a 
Wagon, weighing chute, C. Bernhatdt..... 
Washbench and rack, combined, C. B. Mar- 


Washing-machine, D. W. Bowman. < 
Water-closet H. H. Kendrick............. 
Water-closet attachment, E. J. Healy, Jr.. 
Water, deaerating, G. M. Kleucker..... ie 
Water-heater, F. Schiff a 


Water-tube boiler, R. 


+. 664,469 
*1 664,809 
: 664,478 


664,818 
664,647 


-. 664,568 
- 664,718 


664,454 


664,684 
664,715 


664,567 


Water-wheel, turbine, F. Eliott. - 664,391, 664, 392 
Watering fountain, automatic stock, TR. 

Beeman and F. H. Schmidt....... a... 664,524 
Wax, sealing, H. A. Hughes.. «. 664,752 
Weaner, calf or colt, A. N. Goff. .. 664,633 
Weather-strip, O. G. Attkisson............ 664,370 
Weaving rectangular-meshed netting, ma- 

chine for, H. A. Rendall and W. G. 

ACKEPMAN 2... cece cece eee e eee r ee ee eee 664,433 


(Continued on page 15) 


WALRATH °43,2.c28041Ne 


From 4 to 200 H. P. Made in one, two, three and four cylinder type. The 
gas engine that holds a volt meter as close as an automatic steam engine. 
Adapted to all power purposes, stationary or portable, and especially 
well qualified for electric lighting. Guaranteed to produce a first-class 
commercial light without the aid of countershafts or massive fiy-wheels. 
Neat in design, simple in construction, economical in operation, self- 
lubricating, ali partsi nterchangeable and accessible. Send for catalog ‘‘S.” 


Marinette Iron Works Mfg. Co., Marinette, Wis., U. S. A. 
G. F. WHEELER, General Sales Agent, Chicago office, 301 Fisher B’ld’g. 


a 


Largest Exclusive Gas Engine Factory in America, 
Engines held in stock in principal cities for quick delivery. 
SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5. 


FOOS GAS ENCINE CO., Station A, SPRINGFIELD, O. 


Che Scientific American 


PUBLICATIONS FOR (901. 


The prices of the different publications in the United. 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 
Scientific American (weekly), one year, - - $3.00 
Scientific American Supp plement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 


y) in Spanish and English, - 3.00 
Building Edition of the "Scientific American 
(monthly), = - 2 - © 2© -|© = = 250 


COMBINED RATES 
in the United States, Canada, and Mexico. 


Scientific American and Supplement, - = = 7.00 
Scientific American and Building Edition, - = 5.00 
- 9.00 


At the Front 


In all new and scientific methods 
of construction, you will find the 


Scientific American, Scientitic American Supple- 
ment, and Building Edition, - - - - 


TERMS TO FOREIGN COUNTRIES. 


The yearly subscription prices of Scientific American 
publications toforeign countries are as follows: 


U.S. Eng'ish 
Money. Morey. 
Scientific American (weekly), - - - $400 016 5 


Scientific American Supplement (weekly) 6.00 1 4 8 
Building Edition of the Scientific Amer- 
ican (monthly), 300 012 4 
Export Edition of the “Seientific Amer- 
ican(monthly)in Spanish and English 3.00 012 4 


COMBINED RATES TO FOREIGN COUNTRIES 


Scientific American and Supplement, - 850 11411 
Scientific American and Building adi- 

tion, - 650 169 
Scientific American, Scienti fic American 

Supplement, and Building Edition, -11.00 2 5 2 


(= Proportionate Rates for Six Months. 


The above rates include postage, which we pay. Re- 
mit by postal ur express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


THE HARRISON CONVEYOR Gulgotrie Light and Power Station Equipment, Industrial Railways. 


ble Systems, Coal and Ash Conveyors, etc., Eccentric Shaki 
Screens, Roller Screens, Elevators, Hoisting Engines, Clam Shell’ Buckets, Breaker Rolls, Picking Tables, Hows 
Standard Scales, Howe Gas and Gasoline Engines. For catalogue and prices, address the manufacturers. 


BORDEN & SELLECK CO., - 48-50 LAKE STREET, CHICACO, ILL. 


JEFFREY er DREDGES ce 
ADDRESS 
THE JEFFREY MFG. CO. 
UL “coLumBus, OHIO. 


THE ORIGINAL AND GENUINE ::: 
Rubber Goods. Perfectly imi- The No 4 
tate linen. Are durable and e 

keep white. They go to all 


parts of tbe Globe. Write for 
Catalog. We want Agents 


everywhere. M’f’d only by 


Windsor Cotar & cut Co» | WRITING 
MACHINE 


A‘ The distinctive features of the Yost Ma- 
een ty epee aye alignment, direct inking, 
beautiful work, strength, simplicity, and 
uranility are shown in perfection in the 
No. 4 Model. 


a Writing Machine Co. 


known the country over as NEW YORK CITY. LONDON, ENG. 
the most reliable Seeds that 
can be bought. Don’t save a 
nickel on cheap seeds and lose a 
dollar on the harvest. 

1901 Seed Annual free, 
D. M. FERRY & CO., 
Detroit, Mich. 


the foremost typewriter of 
the age—at the front in all improve- 
ments. 

It enables your operator to do more 
work with least fatigue, and makes 
correspondence a pleasure instead of 
a burden. Ask any New Century 
user about this and we will abide by 
the answer. 

A splendid catalogue that you ought 
to see will be sent on request. 


American Waritina Macuine Co., 
302 BROADWAY, NEW YORK. 


CHAIN 
B BUCKET 


CRU NT WQS 


‘ONZO[BjVD pe 
‘YIISNI[]T V3ed-9zT 
{LOZ syed QT pueg 


GREATEST 
ror 7: F AM | a) Ee 
NEWSPAPER 


Leslie's Illustrated Weekly 


It tells the story of contemporaneous events and illustrates it 
with the most artistic pictures. Its correspondents and 
writers cover every iniportant field the world over. 


ESLIE’S WEEKLY is a paper to keep on the library table, and to read and 
re-read, and to file away for useful reference. It is read by more families ot 
culture and refinement among the masses than any other paper of its class in the 
world. Itisthe greatest, best, most attractive and cieapest of all American educa- 
tors. Its special featu.2s are worth yor~ iime and money. They include Jasper’s 
Weekly Hints to Money=Makers. auswering without charge questions regarding 
Stock and Bond Investments; H.tmit’s Life Insurance Suggestions, answering 
without charge questions concerning Life Insurance. 
Send One Dollar to the publis1ers’ address below, and Leslie’s will be mailed 
to you regularly each week for a peziod of four months. 


LESLIE’S WEEKLY 


110 FIFTH AVENUE NEW YORK 
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Srientitic 


Planting Time 


is not faroff. Planning time is here. De- 
cide now, what you want to plant when 
the frost leaves. Send at once for 


Vick’s Garden and Floral Guide 


It’s morethan a seed catalogue— 
it’s an illustrated book of infor- 
mation, helpful to every one 
who plants for pleasure, es- 
sential to every one who 
plants for profit. Sent free 
to those who mention what 

they wish to grow. 
JAMES VICK’S SONS, 
Box 1513 » Rochester, N. Y. 


Metate’s Doral El Cont 


For Loading Ships from Docks and Warehouses 


Saving over 50 percent in time of loading. By means 
of this portable Ship and warehouse Conveyor, any sack 
or package cargo, that can be handled ina sling, can be 
put aboard ship as fast as it can be stowed and in an 
unbroken condition. 

By means of this Electric Conveyor, flour, grain, 
sacked goods, etc., can be delivered at the hatch at the 
rate of 4,060 sacks per hour; and it does away with all 
staging and hoisting. 

Correspondence with ship, warehouse and stevedor- 
ing firras solicited, when photos and a full description 
of the invention will be forwarded 

Address Capt. W. L. McCABE, Stevedore, 

Tacoma or Seattle, Washington. 


Hawkins’ New Catechism of Electricity 
for Engineers, Electricians. 
Wiremen and Amateurs, 550 
pages 300 illustrations,bound 
in leather, pocketbook form, 
gold titles and edges. Strict- 
: ly Up-to-Date. Postpaid, $2. 
Audel & Co.. 63 Fifth Ave., N.Y. 


A Cutter Milling Attachment 


is indispensable for the proper execution 
of particular kinds of work. Our 8-inch 
_ Precision Lathe is fitted for thisand 
PF Gear Catting. No extra belts are re- 
uired as the friction gear at end of 
feed rod takes the place of a belt 
and cone feed and allows the feed to 
— slip in case of work jambing. Varia- 
= tion of feeds allowed by use of 
change gears a lathe. 


This Little Air Pimp 


will supply a 2-lb. blastto4 blow-pipes, each 
burning 500 feet of gas in ten hours. Air 
nozzles to be 1-16 inch opening. A strong 
blast and small air jet gives economy of gas 
consumption. This pump is also capable of 
pumping a 49-gal. tank to 40-lbs. pressure. 
Weight 30 Lbs. Price Only $12.50 
Delivered to express company in Chicago, 
Send for Booklet. 


A. S. COMSTOCK, Manufacturer 
71 'W. Jackson Bivd., Chicago, 


WE L [ DRILLING 


Machines 


Over70sizes and styJes, for drilling either deep or 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 


ARMSTRONG’S No. 0 THREADING MACHINE 


0 at a 


Can be attachedto bench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Hastwo speeds, 
one for pipe } to 1 inch; the 
other for pipe 14 to 2 inches, 
inclusive. ses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
particulars. The Armstrong 
Aifg. Co. 139 Centre Street, 
New York. Bridgeport, Conn. 


Queen Transits and Levels 


High Grade Instruments with the Latest improvements. 


160 page En- 240 page Math- 
ineering ematical Cata- 

Vateiomneed THE QUEEN logue on ap- 

application. plication. 


ENGINEERS’ AND DRAFTSMEN’S SUPPLIES. 
UEEN & C0 Optical and Scientific 
«5 Instrument Works, 
59 Fifth Ave., New York. 1010 Chestnut St., Phila. 


DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO.U.S. A. 


KROMSKOP 


Color Photography 


Nature’s Reflex! ‘*1t seems almost a miracle!” 
“To the already long list of marvelous devices which 
will come into common every-day use must be added 
this last and most pleasing gift of science.” 
Kromskop’s romograms and Kromskop’s 
Cameras, now ready. (= Send stamp for booklet. 


IVES KROMSKOP COMPANY, Incorporated, 
1324 Chestnut Street, Philadelphia. 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
MACHINERY ——_——-cuneun 


allow lower bids on jobs, and give 
greater profit on the work. Machines 
sent ontrialif desired. Catalog Free. 


W. F. & JOHN BARNES CO. 
1999 RusBy ST. os Rockrorp, Il Itt. 
12-inch Pipe cut off and 
Threaded with ease by one 
man and a 


FORBES 


PATENT DIE STOCK 


Smaller sizes proportionately 
easy. Send for Catalogue. 
THE CURTIS & CURTIS CO., 

6 Garden Street. Bridgeport, Conn. 


Weighing and conveying machine, 
Stone.... cee ee eeeee 
wind: -motor, J. F. Barkstrom. 


grain, 
seveeececeee 664,443 
DIIIN 6643374 


Windmill-regulator, F. Rice............... 664,780 
Winding-machine, J. F. Gordon........... 664,474 
Wire-stretcher, FE. J. Olmsted............ . 664,671 
Wood, machine for making dishes or trays 

from veneer, C. Enggberg. «s+. 664,540 
Work-holder, M. M. Wallin.. 664,597 


Wrench, L. Granstrom and R. McDonald 664,634 


DESIGNS. 
Ash-pan front, J. R. Carter and J. E. Haus- 

feld. -visiten eeeclirais ates . +» 33,798 
Belt, L. M. Rosenberg see 33,810 
Boiler section, steam, I. B. Howell, 

33,786 
Box-blank, H. B. Smith... 38,774 
Box lock and hinge fastener, 38,777 
Bracket, window-shelf, J. E. Powers........ 33,781 
Caddy, J. B. Long : 33,804 
Coaster-brake brake-ring, J. +» 33,788 
Srayon-holder, F. D. Jones.... + 33,770 
Display-stand, I. Steinau...... . 33,802 
Doily, R. Gair a0 bvs.a'duaig afaya ova svezece « 33,809 
Drum, heating, E. H. Huenefeld... . 33,800 
Fish-hook, W. C. Bower....... - . 33,775 
Furnace-front, T. R. Kennedy ‘and J. 

WME ike Se Se ato ces Macatee an ene ae, BOLLOG 
Gas-burner, R. H. White: Se bresislere sales . 33,794 
Gasket or packing for joints “of pipes or 

other apparatus, C. H. Merwarth and F. 

COMM ira 6 eae dears ae So sai dia cso erase rsa peeve oe 33,782 
Gem-setting, G. G. M. F. Hartmann. 33,769 
Horseshoe rubber cushion, M. Logan 33,790 
Horseshoes, metallic plate for elastic-tread, 

J. B. Gravis 33,791 
Leather fabric, C. 33,808 
Legs, ankle member for artificial, 

Farrier © s.j4c6:06%0% Baie ee Sis Miele die eenIe LOOT 
Nail-set, J. Adkins. Re etree 33,792 
Oven, warming, J. R. “Carter ‘and J. E. Haus- 

feld . 33,799 
Padlock, 38 
Post-base, 


Register deflector, floor, 
Sabretash, R. W. Owen.. 
Shade-roller bracket, W. 

H. Higbee, Jr 
Shears member, D. C. 


Shoe quarter, low, W. W. «. 33,806 
Stay-end, C. T. McCue............ 33,793. 
Stove-door, J. R. Carter and J. 

feld 33,797 
Stove, lamp, G. Ebel 33,801 
Stud o1 button for garment-supporters, D. H. 

Warner »TT1, 33,772 
Telephone-receiver ing-bracket, E. C. 

PHEXO LUO: Fe cactecs Sl viacdeaes O38 bw Oe ofeveie es Sea lalele s 33,780 
Tombstone, C. A. Sweet.. . 33,812 
Tug-fastener, S. A. Morgan . 33,789 
Undergarment, G. O. Cook. . 33,811 
Valve box, stop, A. H. Meiners. . 33,787 
Washboard, S. R. Sargent..........e.eeeeee 33,805 

TRADE MARKS. 

Acetylene, chemical compound for purifying, 
Deutsche Gold and Silber Scheide-Anstalt, 
vormals Rossler....... cece eee eee ences 35,667 

Ale, Springfield Breweries Company..... . 35,644 

Bakery products and confectionery, s 
name, National Biscuit Company....... 35,662 

Beer, George Gunther, Jr., Brewing Company 35,645 

Blood-purifier, M. J. Pfuinder........ 35,685 

Boots and shoes, k. W. Burt & Comp: 35,623, 

Butterin or oleomargarin, Wm. J. Moxle, 35, 656 

Cement, Portland, Hammer Society 35,670 

Chemical, pharmaceutical and surgical pro- 
ducts and preparations, certain named, 

J. A. Sander.............. 35,639 
Clippers, bolt, H. K. Porter.. . 35,672 
Jocktails, T. H. Handy & Company . 35,649 
Egg substitute, Ovine Company..... . 35,658 
Eggs, desiccated and granulated. T. G 

Smith Y 35,659 
Flavoring extrac V ay 35,650 
Flour, J. Boyd, Jr., & Company Sie laies Sens 35,664 
Fruits, dried, Hartwig & Bennett... 35,655 
Gluten, cereal foods and starch, ground, A. S 

EVO. > iis ovate, 30) cher stoneySoti a: 3 2a) Serve eats eye ceerevale & 35,663 


Gum, spruce, 
Gutta-percha, caoutchouec and rubber goods 
made thereof, Nederlandsche Gutta Per- 
cha, Maatschappij 
Hair-weavers, S. Beaumont & Fils 
Hardware, certain named, Oneida Community 
Linen goods, J. A. Sparrow & Company..... 
Liniments, horse, L. Medicis, veuve Tri- 
CALC eres Oe diene atte ee 35,641, 
Macaroni, spaghetti, mezzani, vermicelli and 
noodles, Chas. Maull Macaroni Company 
Macaroni, spaghetti, vermicelli and noodles, 
Chas. Maull Macaroni Company....... 
Medicinal preparations for certain named 
diseases, Van Vleet-Mansfield Drug Com- 
PANy® 2 sees e. sais . 35,638 
Medicines, ce n na 
Leonardi & Company 35,637 
Mineral water, J. C.. Wilkinson. . 85,648 
Oils, lubricating, W. P. Fuller & Company. . 35,668 
Oleomargarin and butterin, Oakdale Manufac- 
35,657 
35,669 


35,651 


. 35,632 
35,671 
35,675, 
35,631 
35,642 
35,661 


35, 660 


turing Company 
Paints, metallic, 
COMPANY. esses So eg geaetswieel ean 
Photographic plates, dry glass, Kirk, Geary 
So (COMPANY se sis ob bah slaves siaystace.ersteraveyars 
Polish, furniture, Sozo Supply Company.... 
Remedies, chemical and pharmaceutical, C. 
W. Schroeder ......cccecccucccccscceses 
Remedies for certain named diseases, inter- 
nal, Seott & Starling.................. 
Remedies for diseases of stomach and intes- 
tines, R. Saiz v Carlos................. 
Stoves, ranges, furnaces, ovens and heating- 
drums, E. H. Huenefeld..... ...35,673, 
Sugar and syrup, maple, A. A. Low.35,652 to 
Vehicles, automatically-propelled wheeled, 
‘Locomobile’’? Company of America.... 
Vehicles, certain named wheeled, Southern 
Rock Island Plow Company............. 
Washing compound, W. H. Rager 
Watches, watchcases, and watch-movements, 
Keystone Watch Case Company......... 
Whisky, J. W. McCulloch..........e.e eee 
Whisky, Rosskam, Gerstley & Company .. 
Wine, brandy and cordials, Carmel 
Company 


Metallic’ “Paint 


35,666 
35,640 
35,636 
35,634 


35, 674 
35,654 


35,677 


35,676 
35,665 


35, 630 
35,647 
35,648 


Wine 


LABELS. 


““Cyclo,’’? for an extract, Vail Bros.......... 
‘‘DMomino Bourbon Whisky,’’ for whisky, Los 
Angeles Company 
“FF. Garcia & Bros.,’’ for cigars, F. Garci 
Bros. 


“* Good Luck,’’ for flavoring extracts, C. F. 

Sauer Company.......c.ceeeeeececereces . 8,000 
“National Uniform Cap Co.,’’ 3 

Levy .. i 7,999 
“Old Dominion,’ ; for 

FB: Satler Compan yeecr:cS.i2 srs savers. teens gore 8,001 
“* Perluxe,’’ for a lotion for the complexion, 

B. Levy & Company.............eeeeee . 8,005 
“* Robbin’s Fat Consumer,’’ for a medicine, 

BO CRODD Ali a5e-3 eh is ateseed es obekcra sie evel acevavers State 8,007 
‘*Slusser’s Gall Cure,’’ for a gall cure, A. A. 

SIMSS OI Sie Scien thane Schee icavalecelt erstete aetes he 8,006 


“The 20th Century Cigar,’’ for a cigar, Gei- 
ger & Klein weceee 8,008 


PRINTS. 


“ Royal Seal,’’ for cigars, W. E. Pfening...... 285 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
roing list, provided they are simple, at a cost of 
645 each. If complicated the cost will be a little 
more. For full instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also be obtained. 
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American. 


FSTERBROOKS 


150 Varieties. For Sale by all Stationers. 
Works, Camden, N. 1. THE ESTERBROOK STEEL PEN CO. 26 Jonnst., New York. 


STEEL PENS } 


There is nothing so good in the 
way of a pen. 


MACHINES, Corliss Engines, Brewers’ 
and Bottlers’? Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 


ICE 


Expert Model Making. Established1867. Wm.Traut- 
man, Proprietor Chicago Mode] Works, Chicago, Tl. 179 
E. Madison St. Write for catalogue ot Mode’ Supplies. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181Seneca St.,Cleveland,O. 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son,45-51 Rose St.,N.Y. 


GRINDING MILLS [O8, ALL Purposes. 


Bogardus Patent Uni- 
yersal Eccentric Mill, Address J. = & G.F. SIMP- 
SON, 28 Rodney Street, Brooklyn, N. Y. 


ag Mag ical Apparatus. 


Grand 1 of Century Catalogue, just out, 
Re wy cngravings, 25c, Parlor ‘Tricks Catalogue, free. 
MARTINKA & CO. Mfrs., 493 Sixth Ave., New York. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 


LEARN 


20m ES a day in the studyof 
advertising will fit you for $25 to $50 
per week position. Employed grada- 
ates proveit. We teach every prac: 
tical feature by mail. Write 

evidence free. PAGE-DA VIS 0. 
Suite 20, 167AdamsSt. Chicago 


TO WRITE 
ADVERTISEMENTS 


MODEL, experimental, fine tool,.or any class of work 


wanted by fully equipped factory, centrally located in 
New York City, expert mechanics, estimates given, cor- 
respondence solicited. MODELS, *Box 773, New York. 


AUTOMOBILE TRANSMISSION. 


Best variable speed device. Write for catalogue 
EMPIR WOTOR WORKS 
898 Washintton Stes Buffalo, N. ¥. 


PALMER Stationary 
and Marine Gasoline En- 
zines and Launches, Motor 
Wagon Engines, Pumping 
@&ngines. 


G" Send for Catalog, 
PALMER 2 BROS. - = MIANUS, CONN. 


SAA en ERTS AN FXAMINATION 
of apolicante will be held at the Navy Yard, Nor- 
folk, Va., January 8, 1901, for one first-class ship crafts- 
man at $5.04 per diem and two second-class ship drafts- 
men at $4.00 per diem in the Department of Construction 
and Repair, Navy Yard, Norfolk, Va., and three second- 
Class ship draftsmen at Ba, 00 per diem *an done third. clase 
ship draftsman at $3.28 per dieminthe office of the U. 
Supt. Naval Constructor, Wm. R. Trigg Co., Richmond, 
Va. The examination will be open to all comers who 
ean giv cevidence of experience in the kind of work for 
which t hey seek employment and who are citizens ofthe 
United States. Applications should be addressed to the 
Commandant, Navy Yard, Norfolk, Va., and must be de- 
livered to him on or before Monday, January7. No ap- 
lication received after this date will be consider«d. 
ach applicant will state in his application his name, 
age, residence, present occupation, citizenship and pre- 
vious occupation or work done | The applications will 
be accompanied by evidence of citizenship and by certi- 
ficates, preferably from previous employers as to char- 
acter, habits of industry and sobriety and skill and 
experience in work of the kind required. 
JOHN D. LONG, Secretary of the Navy. 


MODELS & EXPERIMENTAL WORK. 
E 


nventions developed. Special Machinery. 
. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 


PEEEL F 
TYPE WHEELS. MODELS SX EXPERIMENTAL WORK. SMALLMACHINERY 
NOVELTIES & ETC. NEW ‘0! STENCIL WORKS 100 NASSAU S* N.Y. 


D'AMOUR & LI VITLEDALE MACHINE CO. 
WORTH EW YORK. 
PATTERN AND MODEL MAKERS. 


Cc ePpArR 


F.&.2. SILOS. 


ANY TER, ANY DEPTH. 
WILLIAMS MC GO. KALAMAZOO MICH. 
GAS AND 


BACKU GASOLINE ENGINE 


Simple, Economical], Durable. 
Suitable for all kinds of work. 


Backus Water Motor, cheapest power known. 
Write for circular and prices. 
BACKUS WATER MOTOR CO,, Newark, N. J., U; S.A. 


PERFO RATED METALS 
FORALL USES. MADEAS REQUIRED. 
HARRINGTON& KING PERFORATING ©.CHICAGO. 


50 YEARS’ 
EXPERIENCE 


TRavE Marks 
DESIGNS 
COPYRIGHTS &C. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & “Co. receive 
special notice. without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. $3 a 
year; four months, $1. Sold byall newsdeales. 


MUNN & Co, 36+ eroacway, New York 


Branch Office. 625 F St.. Washington, D. C. 


TO FIT ANY Bt BICYCLE OR 


An Attachment %c°. 
makesa powerful MAGIC LANTERN. 
jome Entertainments 
We pay charges. 
Write for full particulars 
ACME ENGRAVING CO.. Dept. P CHICAGO, ILL, 


SEND FOR FREE CATALOGUE. 


Prairle State Incubator Co., 
Homer Oity, Pa. 


FO R S ALE —Machine Shop, brass and iron foundry 
« not large, but well equipped. Present 

owners not active nor conversant with the business. A 

thoroughly capable man wko would know what and how 

to manufacture, with some: Capital, can buy this plant 

on very eas: terms. A ddre 

WA OWN MFG. CO., Watertown, Wis. 


D. L.HOLDEN 
14 SouTHBROADSt. PHILADELPHIA Pa, 


EGEALED ICE. MACHINES} 


R 


Send us your addresg 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1899. 
and we willshowyou 
howtomake $3aday 


ms | ys re absolutely sure; we 


furnish the y and teach you free, you work im 
the locality where you live. Send us your address and we will 
explain the business fully, remember we guarantee aclear profit 
of $3 for ever oa ’s work,absolutely sure. Write at once. 

ROYAL MANUFACTURING co., Box 354, Detroit, Mich. 


The Progress of Invention in the 19th Gentury 


By EDWARD W. BYRN, A.M. 


Large Octavo, 480 pages, 300 illustrations, 


Price $3.00. Half red morocco, gilt top, $4.00. 


By mail, postpaid, to any country in the world. 


NIN ET EENTA” 
CENTURY 


THE NEW BOOK BX EXER . 


MUNNE& Co, PUBtsreRs 
@6/ BrRoapway, NN. 


THE new volume, which worthily celebrates the close of the 
century, as far as the arts and sciences are concerned, has been 
met with the warniest praise by both reviewers and readers. 
book is scholarly and interesting, and records and describes all the 
more important developments of the useful arts which character 
ize the period. 
tically every great event during the century. 
spectus will be sent to any address on application. 

The following are brief extracts from the many reviews, and 
give some idea of how the book has been received - 

“THE ENGINEER ” of London, says, ‘In this volume, which is nicely 
printed and well gotten up, the author has attempted a heavy 
task and has carried it out ina praiseworthy fashion. There is 


hardly an invention or an improvement made during the cen- 
tury of which notice of some sort is not made.” 


“THE BROOKLYN EAGLE” says, 
well informed on the subject of invention or to be familiar with 
the genius that has made the nineteenth tle crown of the cen- 
turies, will be sure to want access to this volume. * * * Mr. 
Byrn deals with his subject in a masterly manner.” 


“THE RAILWAY AND ENGINEERING REVIEW ” says, “The book is well 
written and interesting, and presents ina creditable form the 
great scientific and engineering achievements of the century.” 


The 


In a chronological table mention is made of prac- 
An illustrated pro- 


“Bivery student who desires to be 


AMERICAN MACHINIST” says, “It gives rational descriptions of the 
principles of the isventions included. 
have been unable to keep up with the bewildering progress 
of science in recent years as published by the periodicai press 


Many, we fancy, who 


will find here just the concise résumé of many recent discoveries that they need.” 


“THE RAILWAY AGE” says, 


“This review of inventions which bave had their mception and develo 


ment 


within the nineteenth century is very timely and appears to be a complete review of the subjects 


intended to be covered.” 


Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique and timely publication, 


MUNN & CO., Publishers, Scientific American Office, 361 B’way, New York. 


NC. 
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| Hartford Typewriters 


Flectrical, Steam and Civil Engineering, Architecture, 
Telegraphy, Stenography, Book-keeping, etc. Writefor 
circular and mention subject in which interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891. Capital $1,500,000, 
Box 942 Scranton, Pa. 


STEAMBOILLER- EXPLOSIONS 


J+ M: ALLEN-PRESIDENT ‘“W:B-FRANKLIN- ~ Vice Presipent|¢ 
J-E-PIERCE:SECRETARY F-B-ALLEN + 2°ViCE PRESIDENT|& 
L.B.BRAI! TREAS. _ LF. MIDDLEBROOK. ASSTSECY!? 


60 00 i 10 10 SED 00 a 08 a DD: 


Hartford No. 4—Single Keyboard. 
Ge Catalogues on application. 


Ht Sj! In the Pay 

4 
y i Envelope 
! ! at ght PRICE That's where our education 
' \ aS v affects you. 
i ( A\) 2 ) Ze teach mechanics the theory 
! ! SS 8 $60.00 of LAP ee help misplaced peo- 
' SUE ( pie to change their work, enable 
; TO BERSONS i young people to support themselves 
i a8 ‘ while learning @ prosession. 
on Laeesuint 8 f Barelor dino: ae Keyboard. atin students and graduates in Mechanfeal, § 
i 
1 


The Hartferd Typewriter Co. 


- SHIFT KEY. 472 Capitol Ave., Hartford, Conn. 
The Dawn — PHYSICAL AND ScHOoL APPARATUS . . | If you want ihe pest CHUCKS. buy Westeott’s A Neale 
of the Century|!NDUCTION ’ 


Bait cocks: Little Giant gaa Write for our Free Illustrated Book. 


COI LS for experi bal | Oneida Drill Pee NET BECOME e an ELEC. 
- WA }) Oneida Drie TRICAL ENGINEER ?” 
sees the automobile gradually arias opeainode pa ments in X tays and yO . tingcotl rm We teach Electrical Engineering, Electric Lighting, 


Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
athe Chucks, Geared Institute indorsed by Thos. A. Edison and others, 

Combination ‘Lathe Chucks, Plain Universal Lathe | ELECTRICAL ENGINEER INSTITUTE, 


other electrical work. 
1 (= Catalogue Free. 7 
Winton Chucks, Independent Lathe Chucks. Made b: Dept. A, 240-248 W. 28d Bt. New York, be 
Westcott:Chuck Co., Oneida, N. Y., U.S. A. 


Motor E. S. RITCHIE & SONS, Brookune, Mass. Westcott 
sk for catalogue in English, French, Spanish or German. . 
Columbia Desk Calendar 


pleasure purposes. 
The 


if 


- | FIRST PRIZE AT COLUMBIAN EXPOSITION, 1598. 
Carriage Su USE GRINDSTONES ? | 


is, among automo- Uf 80 We Can SUDPIV YOu. All S208 | 4 444606000000044400000000000 


4 ae biles, what the . amounted and. Winmoa eed, always > r ae 
2 = = ept in stoc ememoer, we make a Tom drop 
Price $1,200. thoroughbred is specialty of selecting stones for all spe- ee E M c LAM PS. 


e 
forgings, © 
has been awarded the “blue ribbon” by yehe best judges, cial purposes. ia" Ask for catalogue | case bards: e SIXTEENTH 1 00 | SIXTEENTH 
Catalog covering the new 1901 models just out. The CLEVELAND STONE CO. | @ Sound as? © EDITION. EDITION. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. : = 2d Floor, Wilshire, Cleveland, 0. ; well as a 4 
: oe square piece 

4 f berig- © 

AUTOMOBILE PATENTS GUYER’S PATENT $f set range Chao § 
EXPLOITATION COMPANY. praiicagmer "amps FURNACE. |¢ THE E'STARRETT $9 Bots, " Athol, BASS. 6 


UNDERTAKES:—The manufacture of Automobiles and Motor- Latest, Cheapest and Best. | @© sni556$$440066400%4004b0 055 


Takes the place of Heap 


rsutratin |\ACE TY LEN E 


Cycles. The examination of Automobile patents. To enlist capital 
for the development of inventions, 

FU RNISHES :—Specialists to make thorough examinations of 
patents. Experts to test motors and automobiles. Opportunities to 
inventors to present properly their propositions to concerns willing 


to consider‘and to undertake the same. A DO YOU KNOW that the most light, teast trouble. 
PU RCHASES:—All meritorions patents, licenses and inventions Saves time and money. greatest tee can be secured by, using *good burners. 
relating to motor-cycles, motors, gears, automobiles and their parts. Write for particulars. The best burner is D. M. ’S WONDER. 


: 2s r aT i Write inclosing 25 cents, for tela we 
ea Waite re 27 William St.. New York. | FN Y GUYER, Casilia 5, LIMA, PERU, §, A. [STATE LINE TALC CO., Chattanooga, Tenn., U. 8. A. 


Winter 
Resorts 

Touring 
Parties — 

Seashore y 
Resorts Six Passenaer Vehicle. Price $1,800. 


Our Six Passenger Carriage is the most Powerful 
Machine ever placed on the market in any country. It 
gees through mud, sand and snow. Climbsall the Thills. 
Tt is a comfort and pleasure to own one. Powerful 
double cylinder engine. Heavy, strong construction. 
Gasoline system. Prospective buyers send for Cata- 
logue. Immediate delivery. o Agents. 


THE HAYNES-APPERSON CO.,°- KOKOMO, INDIANA. 


Asbesto- 
LE, Metallic 
=== Packings 


A convenient memorandum pad with separate 
page for each day of the year. Inclosed by hand- 
some steel frame. May be bung up or placed at any 
desired angle on the desk. 

The 1901 Edition has colored cover of new design 
and improved binding. Now ready. 


Sent to any address on receipt of 5 two-cent stamps 


AMERICAN BICYCLE CO., 
COLUMBIA SALES DEPARTMENT, 
HARTFORD, CONN. 


The New England Watch Co. 
ARTISTIC SPECIALTIES 


for the Season are shown 
In Our Blue Book for Ladies’ 


In Our Red Book for Men’s 


NEW YORK: BOSTON: Pagiit aed ail ler evoke. sear g6 


‘TRADE ‘MARE. 


SHEETING, GASKETS, TAPE and PISTON PACKINGS. : . 
Will stand the ‘highest pressure for either steam or COPYRIGHT 99. HW LMTG CO Watches. 


bydraulic work. (2 Write for samples and price list. ARDNE Epa Ar SUREAC 1s “PERFECT BRAN D Pr ARG Sen EEE A itatiote 


C2 W. TRAINER MEG. 0., (Est 1874), 88 Pearl St.. Boston, U.S.A. 
37 Maiden Lane, 149 State Street, 
AccuraTe&RAPItigs U6 ogi aos a New York, N. ¥. Chicago, Ill. 
CH A R T E R EN G | N E R IN DE CHBESLY& Co- Creat Heuge Asphalt Ready Roofin g. é Spreckels Building, San Francisco, Cal. 
ANY PLACE strongest gravel surfac- 
By Any. ONE ROOF YOUR OWN BUILDINGS | 
FoR Any PURPOSE at slight expense of time, labor or money with painting, and js cheap 
FuEL—Gasoline, Gas, Distillate Warren’s Natural Asphalt Stone Surface Ready Roofing. ean lag it Dyer boards, 
t#~ State Your Power Needs and Coal rar Roodne ‘and particulars to 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. ROOFING DEPARTMENT, 
JES SSOP'S STEE THENERY! 
A EST 
TOOLS, SAWS ETC. 
Ww aes, a Sons L2 91 JOHN ST. NEW YORK 


*“WOLVERINE”’ 


. . 
Gas and Gasoline Engines 
STATIONARY and MARINE 
The “ Wolverine’ is the only reversible 
om MarineGus Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
. gineer. Absolutelysafe. Mfd. by 

* WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand Rapids, Mich. 


ed ready roofing on the 
market, requires no 
Stationaries. Portables, Engines and Has inch Surface is completed at tin or shingles 
Pumps, Hoisters lapedge. factory ang requires no Also a full line of our one, two and three ply Asphalt 
THE CORK FLOOR ANS TILE CO. 
139 Congress Street, . OSTON, Ges. 


we 
TUBULAR 
DRIVING LAMP. 


IT is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
IT is like an engine head- 


Warren Chemical & Mfg. Co., 85 Fulton St., New York. 
EVOLUTION OF THE AMERICAN LO- 


comotive.—By Herbert T. Walker. A_ valuable series | 


by a member of the National Railway Museum Commit- | Vibrating, Shifting spark, orizuntal Vehicle Engine. 
tee. The locomotive from 1825 to date is described and This engine 1s supe- 


illustrated by careful drawings, great attention_being Noales All varieties at lowest prices. Best Railroad | rior to anything ever 


The cut represents our 64 H. P., Four Cylinder. Non- 


given to historical accuracy. 21] illustrations. SCIEN- Track and Wagon or Stock Scales made, placed on the market. 
TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 1114. Also 100@ useful articies, including Sates | It will start on a quar- 
Sewing Machines, Bicycles, Touls. etc. Save | ter ofa turn and run 
Money. Lists Free. CHICAGO SCALE Co.. Chicago, IIL, | two thousand revolu- 
Send for book ( free). tions per ee mathe 
t i 

R. E. DIETZ CO., 60 Laight Street, New York. down cif adn a akt 
Mention this paper and get special discount. S power, buy this high 

. 9 class engine. Come to 

@e se —ESTABLISHED 1840.—@ ,@,@,/2 = our factory and see 
actual demonstrations 
in avehicle. This en- 


Carbide Feed | e ? “She walks the waters like a thing of life.” gine is far in the lead 


of steam or clectriclty fora vehicle power. Write for information and 


bs eee ae 4 PROPERLY BESCRIBES prices, DIMENSIONS—Length, 2234 in. Distance from bottom af 
ET LE E ‘i top of oe chamber, 13; Width, 17 in, Diameter of fly 
eT EEN se | A TRUSCOTT BOAT | [8 UySHe MOS 


ht. 
Il throws the light straight 
ahead from 200 to 300 ft. 


P 10 t: 
IT burns kerosene, rice 10 cents each. For sale by Munn & Co. and all 


newsdealers. 


4 | mey ane peawrett, INVENTIONS PERFECTED. 
peauianiey oe TEE Better Boats PERFECT MODELS, Accurate Model and Tool Work. Write for Circular. 
: overnment, by the “ cy * THEY REQUIRE LITTLE PARSELL & WEED, 129-131 West 3lst St., New York. 
= State of Pennsylvania, & ieee 2S And Machinery MORE ATTENTION To = 
| and by all other disin- 3 : racer - Cannot Be Made BE ALWAYS READY : : 


terested authorities OOOO JHAN A ROWBUAT. 


They embody the 
latest and most approved 
principles of construc- 
tion, and are guaranteed q 
by the largest concern ; : : Truscott Boat Mfg. Co., St. Joseph, Mich. 
engaged in the business : 7 
to be of perfect work- | 


| _ manship. | 


Made from the best 
material by expert me- 
chanics. 


ECONOMICAL AND SAFE. EASY OF OPERATION. - 
J. B. COLT CO., Dept. s. ies iiie, FITS: ANY CYCLE. 10.0, oe OO IN USE 
408 Fast 32d Street, New York. y ~— ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 
146 Franklin Street, Boston. RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING 0°, ELMIRA RLY, 


FASTEST-— HANDSOMEST — CHEAPEST- -BEST 


Free Hlustrated booklct gives details. 


Worlds sind 


Gatalogue of Yatest Models for a stamp. 


189 La Salle Street, Chicago. 
421 Chestnut Street, Philadelphia 


SMITH & WESSON, 14 Stockbridge St., Springfield, Mass, 


© 1901 SCIENTIFIC AMERICAN, INC. 


